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1.0
INTRODUCTION

The purpose of this source emission evaluation was to quantify emissions from the main
cement kiln stack at Ash Grove Cement Company's facility in Seattle, Washington. Ash
Grove Cement Company in Portland, Oregon contracted Am Test-Air Quality, LLC
based in Preston, Washington to perform these emissions tests at the Seattle facility on
March 25-27, 1997. This testing was performed to provide data to assist Ash Grove

Cement in making decisions on environmental issues.

The kiln stack gas was tested to quantify emissions of polychlorinated dibenzodioxins
(PCDD), polychlorinated dibenzofurans (PCDF), and mercury (Hg). Three (3) runs of
each type of test were performed during two (2) operating conditions identified as with
the “roller mill on” (Condition #1) and with the “roller mill off” (Condition #2).

During each run, the following were measured:

gas temperature and velocity using Methods 1 and 2

gas molecular weight (oxygen (O,) and carbon dioxide (CO,)) using Method 3A
gas moisture content using Method 4

dioxins/furans (PCDD/PCDF) using Method 23

mercury (Hg) emissions using Method 101A

The methodology which was used to collect the emission samples is discussed in the

July 1, 1996 edition of the EPA document Title 40, Code of Federal Regulations, Part

60 (40 CFR 60), Appendix A, Methods 1, 2, 3A, 4, and 23; and in the July 1, 1995
edition of 40 CFR 61, Appendix B, Method 101A.

AGCS2M003133
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EPA Methods 1 and 2 were performed to measure the stack gas velocity and
temperature for calculating the volumetric flow rate. Method 3A was performed to
determine the molecular weight of the gas based on percent (%) level measurements of
oxygen (O,) and carbon dioxide (CO,) in the stack gas. Method 4 was performed to
measure the moisture content of the gas. Method 23 was performed to quantify
emissions of polychlorinated dibenzodioxins (PCDD) and polychlorinated
dibenzofurans (PCDF) using a semi-volatile organic sample train (semi-VOST).
Method 101A was performed to quantify emissions of mercury (Hg). Three (3) 180-
minute Method 1, 2, 3A, 4 and 23 tests, and three (3) 120-minute Method 1, 2, 3A, 4, and
101A tests were performed simultaneously on March 25-26, 1997 at the kiln stack while
the unit was operating with the roller mill on (Condition #1). Three (3) 180-minute
Method 1, 2, 3A, 4 and 23 tests, and three (3) 120-minute Method 1, 2, 3A, 4, and 101A
tests were performed simultaneously on March 27, 1997 at the kiln stack while the unit

was operating with the roller mill off (Condition #2).

For this source test program, seven (7) locations were identified for the collection of
process and fuel samples. These included coal, tire derived fuel (TDF), raw and kiln feed
samples (before and after the roller mill), water spray, clinker, and cement kiln dust
(CKD) samples. Mr. Patrick J. Noon of Ash Grove Cement collected these process and
fuel samples and submitted them to Am Test, Inc.’s Water Chemistry Laboratory in
Redmond, Washington for mercury analysis. A copy of the laboratory analysis report for

the process and fuel samples is included in Appendix B of this report.

Mr. James A. Guenthoer, Mr. E. Ray Lawrence, Mr. Kevin P. Orton, and Mr. Paul J.
Clark of Am Test-Air Quality, LLC conducted the field sampling. Am Test-Air
Quality, LLC's laboratory and technical writing staff performed the sample recovery,

laboratory analysis, data reduction, and quality assurance review. Alta Analytical

AGCS2M003134
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Laboratory Inc. in El Dorado Hills, California performed the PCDD/PCDF analyses.
Am Test, Inc.'s Water Chemistry laboratory in Redmond, Washington performed the
mercury analyses. Ms. Judy A. Aasland prepared the final report, and Ms. Angela F.
Blaisdell and Mr. Kris A. Hansen performed the senior report review. Mr. Hans
Steuch of Ash Grove Cement Company in Portland, Oregon and Mr. Craig Cape of

Gossman Consulting, Inc. in Santa Clarita, California coordinated the test program.

AGCS2M003135
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2.0
SUMMARY OF RESULTS

The following subsections of this report present the results from the emissions tests
performed on March 25-27, 1997 at the main cement kiln stack. Three (3) successful
runs of each type of test were performed during two (2) operating conditions identified
as roller mill on (Condition #1) and roller mill off (Condition #2). One set of tests (run
3) during Condition #1 had to be aborted because of process problems. The run was
repeated and is identified as run 4. The order of presentation is as follows: Method 23
followed by Method 101A. Results for Condition #1 are presented before results for
Condition #2. Summary tables are included in this section which present the data for
each individual run, along with the average for each set of 3 runs. Refer to the Table
of Contents to locate specific information for each test method. The summary tables in
this section contain information obtained from computer printouts of results for each
individual run which are included in Appendix A of this report. Appendix B of this
report contains the laboratory analysis data. Appendix C of this report contains copies
of Ash Grove’s process data collected during the emissions tests. Appendix D of this
report contains example calculations of results and copies of the original field data
sheets. Appendix E of this report contains miscellaneous supporting information.
Sampling deviations and/or process difficulties are discussed in Section 3.0 of this

report titled “Project Overview/Exceptions.”
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2.1 EPA Method 23 - Dioxin/Furan (PCDD/PCDF) Emissions

Six (6) Method 1, 2, 3A, 4, and 23 tests were performed at the main cement kiln stack
on March 25-27, 1997 for quantifying emissions of polychlorinated dibenzodioxins
(PCDD) and polychlorinated dibenzofurans (PCDF). Runs 1, 2, and 4 were performed
with the roller mill on (Condition #1), and runs 5, 6, and 7 were performed with the
roller mill off (Condition #2). Run 3 during Condition #1 was aborted due to process
problems. Each test run was 180 minutes in duration. Method 23 uses a semi-volatile
organic sample train (semi-VOST) to collect the compounds of interest. Results of
these tests are summarized on the following computer printouts titled “Summary of
Results - Methods 1, 2, 3A, 4, and 23,” “Summary of Polychlorinated Dibenzodioxins
and Dibenzofurans Emission Concentration Results,” and “Summary of Polychlorinated

Dibenzodioxins and Dibenzofurans Emission Rate Results.”

The semi-VOST samples were submitted to Alta Amnalytical Laboratory Inc. for
analysis. The saniple extracts and toluene rinse were combined and analyzed using
EPA Method 23. The samples were analyzed using high resolution mass spectrometry
(HRMS). The laboratory analysis results were presented in units of picograms (pg) per
sample and are included in Appendix B of this report. Alta Analytical’s analysis report

provides general comments and explains any anomalies associated with this project.

The PCDD/PCDF laboratory analysis results were reported in units of picograms (pg),
and were then converted to emission concentration units of total nanograms (ng) per dry
standard cubic meter (ng/m3) uncorrected and corrected to seven percent oxygen (@
7% 0O,). The PCDD/PCDF results were also converted to emission rate units of
milligrams per hour (mg/hr). The emission concentrations and emission rates for each
individual run are presented on computer printouts in Appendix A of this report. The

printouts for the individual runs include the field blank and detection limit values. Am
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Test does not blank-correct PCDD/PCDF data, so the blank values and the detection

limits should be compared to the test data.

It should be noted that if emission results from any portion of the sample are designated
with a "U" (i.e. undetected), then that portion is counted as zero (0) in the total.
Quantitation limits are based on the concentration of the lowest calibration standard, the
voluine of the final sample extract, and the amount of sample initially extracted. If all
of the sample portions for a run are “U,” then the detection limits are added together,
and the total is designated with a “U.” When the results for three (3) or more runs are
averaged together, if a value was less than (<) the DL, it is counted as zero (0) in the
average. If 1 or 2 values are < the DL and the average value is greater than (>) the
DL, then it is presented as an approximation (7) in the average column. If the average
value is < the average DL, then the average DL is presented in the average column
designated with a "U." In cases where a compound is found in levels above the
detection limit for only 1 or 2 runs, the data should be considered to be less significant
than cases where a compound was found for all runs. The data becomes increasingly
significant as the concentration value increases in orders of magnitude above the blank
value or detection limit. The converse of this would be true as the concentration value
approaches the detection limit. A factor of 5 times the DL or blank is typically used by
analytical laboratories to determine the significance of a value. If the average presented
on the summary table is less than 5 times the average DL for an analyte, the average is
designated with a "B." Data that are identified with a “M” signify that the analyte was

detected in the laboratory method blank.
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SUMMARY OF RESULTS - METHODS 1. 2, 3A, 4, AND 23

FILE NAME: JAA\97 - 043WD\23SUM1

CLIENT: Ash Grove Cement Company

LOCATION: Seattle, Washington

LAB #:

DATE :

START TIME:

STOP TIME:

SAMPLE LENGTH (minutes):

VOLUME SAMPLED (cubic feet):
VOLUME SAMPLED (dry std. cubic feet):

VOLUME SAMPLED (dry std. cubic meters):

STACK GAS MOISTURE (percent):

BAROMETRIC PRESSURE (inches of Hg):
STATIC PRESSURE (inches of H20):
STACK PRESSURE (inches of Hg):
STACK GAS TEMPERATURE (degrees F.):
STACK GAS TEMPERATURE (degrees R.):

CARBON D10XIDE (percent):

OXYGEN (percent):

MOLECULAR WEIGHT (dry, g/g-mole):
MOLECULAR WEIGHT (wet, g/g-mole):

AVERAGE VELOCITY HEAD (inches of H20):
PITOT TUBE Cp:

STACK GAS VELOCITY (feet per second):
STACK DIAMETER (inches):

STACK AREA (square feet):

STACK GAS AIRFLOW (dry std. cubic feet per min.):
STACK GAS AIRFLOW (actual cubic feet per min.):

NOZZLE DIAMETER (inches):
ISOKINETICS (percent):

AMT=ST

AfR QUALITY, LLC

AM TEST-AIR QUALITY, LLC

Roller Hill ON
CEMENT KILN MAIN STACK

1451
3/25/97
0700
1013
180.0

122.204
120.687
3.418
12.06

30.05
-0.50
30.01
226.9
686.9

18.7
10.1
31.40
29.78

0.150
0.84
24.4

156
132.7
131543
194005

0.356
98

1452
3/25/97
1117
1435
180.0

120.024
118.201
3.348
12.82

30.05
-0.50
30.01
221.8
681.8

18.1
10.4
31.31
29.61

0.144
0.84
23.8

156
132.7
128585
189855

0.356
98

1453
3/26/97
1303
1613
180.0

121.582
120.817
3.422
11.15

29.80
-0.50
29.76
232.8
692.8

19.8
9.7
31.56
30.04

0.146
0.84
24.1

156
132.7
129390
192106

0.356
100

AGCS2M003139

121.270
79.629
3.396
12.01

29.97
-0.50
29.93
227.2
687.2

18.9
10.1
31.42
29.81
0.147
24.1

129839
191989
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SUMMARY OF RESULTS - METHODS 1, 2, 3A, 4, AND 23

FILE NAME: JAA\G7 - 043WD\23SUM2
CLIENT: Ash Grove Cement Company
LOCATION: Seattle. Washington

LAB #:

DATE :

START TIME:

STOP TIME:

SAHPLE LENGTH (minutes):

VOLUME SAMPLED (cubic feet):

VOLUME SAMPLED (dry std. cubic feet):
VOLUME SAMPLED {(dry std. cubic meters):
STACK GAS MOISTURE (percent):

BARQMETRIC PRESSURE (inches of Hg):
STATIC PRESSURE (inches of H20):
STACK PRESSURE (inches of Hg):
STACK GAS TEMPERATURE (degrees F.):
STACK GAS TEMPERATURE (degrees R.):

CARBON DIOXIDE (percent):

OXYGEN (percent):

MDLECULAR WEIGHT (dry, g/g-mole):
MOLECULAR WEIGHT (wet, g/g-mole):

AVERAGE VELOCITY HEAD (inches of H20):
PITOT TUBE Cp:

STACK GAS VELOCITY (feet per second):
STACK DIAHMETER (inches):

STACK AREA (square feet):

STACK GAS AIRFLOW (dry std. cubic feet per min.):

STACK GAS AIRFLOW (actual cubic feet per min.):

NOZZLE DIAMETER (inches):
ISOKINETICS (percent):

AMT=ST

AIR QUALITY, LLC

AH TEST-AIR QUALITY, LLC

Roller Mil1 OFF
CEMENT KILN MAIN STACK

1454
3/27/97
0700
1011
180.0

100.845
101.408
2.872
9.13

30.00
-0.65
29.95
398.2
858.2

22.9
7.8
31.98
30.70

0.111
0.84
23.1

156
132.7
103104
184208

0.356
105

1455
3/27/97
1045
1356
180.0

96.659
96.614
2.736
9.65

30.00
-0.65
29.95
423.5
883.5

23.4
7.0
32.02
30.67

0.108
0.84
23.2

156
132.7
99675

184397

0.356
103

RUN #7
1456
3/27/97
1455
1806
180.0

96.343
95.617
2.708
9.43

30.00
-0.65
29.95
42B.3
888.3

24.6
6.1
32.18
30.84

0.106
0.84
22.9

156
132.7
98400

182574

0.356
104

AGCS2M003140

AVERAGE

97.949
97.880
2.772
9.40

30.00
-0.65
29.95
416.7
876.7

23.6
7.0
32.06
30.74

0.108

100393
1B3726

5300555
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AVIT=ST

AIR QUALITY, LLC

DIOXINS

FURANS

SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION CONCENTRATION RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAA\Q7-043WD\DF\DFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washingion
MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF
Run 1 Run 2 Run 4 Run § Run 6 Run 7
3/25/97 3/25/97 3/26/97 3127197 3/27197 3/27/97
0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1,2, &4 1011 1356 1806 Runs 5,6, & 7
Analyte P9 pPg Pg Pg P Pg Pg Pg
2,3,7,8-TCDD 33U 28U 19U 27U 14 22 26 21
TCDDs (total) 7.5 22 56 12B 3000 5100 5700 4600
1,2, 3,7, 8-PeCDD 13U 11 10U ~ 3.7B 20 36 45 34
PeCDDs (total) 9.4 74 8.0 30 610 1700 2100 1470
1,2, 3, 4,7, 8-HxCDD 20U 23 15U ~ 778 16 24 33 24
1,2 3,6, 7, 8-HxCDD 1.8U 26 19U ~ 8.7 18 22 30 23
1,2,3,7,8,9-HxCDD 17U 31 13U ~ 10 12 15 24 17
HxCDDs (total) 14 290 14 106 530 790 960 760
1,2,3,4,6,7,8-HpCDD 8.1 330 8.6 116 65 71 130 89
HpCDDs (total) 15 590 15 207 140 150 270 187
ocDD 58 M 2200 M 68 M 775 140 M 120 M 520 M 260
2,3,7,8-TCDF 22U 6.3 24U ~ 21B 83 200 190 158
TCDFs (total) 29 130 13 57 8100 20000 18000 15367
1,2, 3,7, 8-PeCDF 13U 19 17U ~ 63 B 14 25 32 24
2,3, 4,7, 8-PeCDF 13U 31 16U ~ 10B 18 33 42 31
[PeCDFs (total) 16U 300 17U ~ 100 230 970 1000 733
1,2,3,4,7, 8-HxCDF 21 87 0.83 U ~ 31 10 10 31 17
1, 2, 3, 6, 7, 8-HXxCDF 14U 79 085U ~ 26 6.5 77 27 14
2,3, 4,6,7,8-HxXCDF 23 180 1.3 61 8.7 9.4 48 22
1,2, 3,7, 8, 9-HXCDF 1.0U 34 10U ~ 11 2.7 2.6 1 5.4
HxCDFs (total) 7.8 880 33 297 66 91 ’ 290 149
1,2,3,4,6,7, 8-HpCDF %7 920 6.0 311 22 ) . 210 84
1,2,3,4,7, 8, 9-HpCDF 10U 100 0.68 U ~ 33 6.5 3.2 . 28 13
HpCDFs (total) 7.7 1300 1 440 35 33 320 - 129
OCDF 13 770 9.9 264 24 14 190 76
Toxic Equivalent (TEQ) 0.67 85 0.35 29 50 88 96 78
pg = picograms per sample collected. M = analyte detected in the method blank,
U = Undetected at specified detection limit (DL). B = less than five times the detection limit.

AGCS2M003141
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AMT=ST

AIR QUALITY, LLC

DIOXINS

FURANS

SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION CONCENTRATION RESULTS

AM TEST - AIR QUALITY, LLC

File Name: JAA\97-043WD\DF\DFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington

MAIN CEMENT KILN STACK

ROLLER MILL ON

ROLLER MILL OFF

Run 1 Run 2 Run 4 Run 5 Run 6 Run7
3725/97 3/25197 3/26/97 3/27/97 3127/97 3127197
0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1,2, &4 1011 1356 1806 Runs 5,6, &7

Analyte ng/m® ng/m® ng/m® ng/m® ng/m’ ng/m® ng/m® ng/m*
2,3,7,8-TCDD 0.001 U 0.001 U 0.001 U 0.001 U 0.005 0.008 0.010 0.008
TCDDs (total) 0.002 0.007 0.002 0.003 B 1.04 1.86 2.10 1.67
1,2,3,7, 8-PeCDD 0.0004 U 0.003 0.0003 U ~ 00018 0.007 0.013 0.017 0.012
PeCDDs (total) 0.003 0.022 0.002 0.009 0.212 0.621 0.775 0.536
1,2, 3, 4,7, 8-HxCDD 0.001 U 0.007 0.0004 U ~ 0.0028B 0.006 0.009 0.012 0.009
1,2, 3,6, 7, 8-HxCDD 0.001 U 0.008 0.001 U ~ 0.003 0.006 0.008 0.011 0.008
1,2, 3,7, 8, 9-HxCDD 0.0005 U 0.009 0.0004 U ~  0.003 0.004 0.005 0.009 0.006
HxCDDs (total) 0.004 0.087 0.004 0.032 0.185 0.289 0.355 0.276

1,2,3,4,6,7,8-HpCDD 0.002 0.099 0.003 0.034 0.023 0.026 0.048 0.032
HpCDDs (total) 0.004 0.176 0.004 0.062 0.049 0.055 0.100 0.068
OCDD 0.017 M 0657 M 0.020 M 0.231 0.049 M 0.044 M 0.192 M 0.095
2,3,7, B-TCDF 0.001 U 0.002 0.001 U ~ 0001 B 0.029 0.073 0.070 0.057
TCDFs {total) 0.008 0.039 0.004 Q.Q17 2.82 7.31 6.65 5.59
1,2, 3,7, 8-PeCDF 0.0004 U 0.006 0.0005 U ~ 0.0028B 0.005 0.009 0.012 0.009
2,3,4,7, 8-PeCDF 0.0004 U 0.009 0.0005 l:| ~ 0.003 B 0.006 0.012 0.016 0.011

PeCDFs {total) 0.0005 U 0.090 0.0005 U ~ 0.030 0.080 0.355 0.369 0.268
1,2, 3,4, 7, 8-HxCDF 0.001 0.026 0.0002 U ~ 0.009 0.003 0.004 0.011 0.006
1,2, 3,6, 7, 8-HxCDF 0.0004 U 0.024 0.0002 U ~ 0.008 0.002 0.003 0.010 0.005
2,3, 4,6, 7, 8-HxCDF 0.001 0.054 0.0004 ‘0.018 0.003 0.003 0.018 0.008
1,2, 3,7, 8, 9-HxCDF 0.0003 U 0.010 0.0003 U ~ 0.003 0.001 0.001 0.004 0.002
HxCDF's (total) 0.002 0.263 0.001 0.089 0.023 0.033 0.107 0.054
4,2, 3,4, 6, 7, 8-HpCDF 0.002 0.275 0.002 0.093 0.008 0.008 0.078 0.031

1,2, 3, 4,7, 8, 9-HpCDF 0.0003 U 0.030 0.0002 U ~ 0o 0.002 0.001 0.010 0.005

HpCDFs (total) 0.002 0.388 0.003 0.131 0.012 0.012 0.118 0.047

OCDF 0.004 0.230 0.003 0.079 0.008 0.005 0.070 0.028

Toxic Equivalent (TEQ) 0.0002 0.025 0.0001 0.009 0.017 0.032 0.035 0.028

ng/m3 = nanograms of analyte emitted per dry standard cubic meter of gas sampled.
U = Undetected at specified detection limit (DL).

M = analyte detected in the method blank
B = less than five times the detection limit
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SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION CONCENTRATION RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAA\Q7-043WD\DRDFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington
MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF
Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
3/25/97 325197 3/26/97 3127197 3127197 3/27/97
0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1,2, &4 1011 1356 1806 Runs 5,6, &7
Analyte ng/m*@ 7% Oz ng/m*@ 7% 02 ngim*@ 7% O3 ng/m* @ 7% O ng/m*@7% 02 ng/m*@7% O2 ng/m* @ 7% O2 ng/m* @ 7% Oz
2,3,7,8TCDD 0.001 U 0.001 U 0.001 U 0.001 U 0.005 0.008 0.009 0.007
TCDDs (total) 0.003 0.009 0.002 0.005 B 1.11 1.86 1.98 1.65
1,2,3,7,8-PeCDD 0.000 U 0.004 0.0004 U ~ 0.001B 0.007 0.013 0.016 0.012
PeCDDs (total) 0.004 0.029 0.003 0.012 0.225 0.621 0.728 0.525
1,2,3,4,7,8-HxCDD 0.001 U 0.009 0.001 U ~ 0.003 B 0.006 0.009 0.011 0.009
1.2,3,6,7, 8HxCDD 0.001 U 0.010 0.001 U ~ 0.003 0.007 0.008 0.010 0.008
1,2,3,7, 8, 9-HxCDD 0.001 U 0.012 0.0005 U ~ 0.004 0.004 0.005 0.008 0.006
HxCDDs (total) 0.005 0.115 0.005 0.042 0.196 0.289 0.333 0.273
1,2,3,4,6,7,8-HpCDD 0.003 0.130 0.003 0.046 0.024 0.026 0.045 0.032
HpCDDs (total) 0.006 0.233 0.005 0.081 0.052 0.055 0.094 0.067
OoCDD 0.022 M 0.870 M 0.025 M 0.305 0.052 M 0.044 M 0.180 M 0.092
2,3,7, 8-TCDF 0.001 U 0.002 0.001 U ~ 0.001 B 0.031 0.073 0.066 0.057
TCDFs (total) 0.011 0.051 0.005 0.022 2.99 7.31 6.24 5.52
1,2,3,7, 8PeCDF 0.0005 U 0.008 0.001 U ~ 0.003 B 0.005 0.009 0.011 0.008
2,3,4,7, 8-PeCDF 0.0005 U 0.012 0.001 U ~ 0004 B 0.007 0.012 0.015 0.011
PeCDFs (total) 0.001 U 0.119 0.001 U ~ 0.040 0.085 0.355 0.347 0.262
1,2,3,4,7, 8-HxCDF 0.001 0.034 0.0003 U ~ 0.012 0.004 0.004 0.011 0.006
1,2, 3,86, 7, 8-HXCDF 0.001 U 0.031 0.0003 U ~ 0.010 0.002 0.003 0.009 0.005
2,3,4,6,7, 8HxCDF 0.001 0.071 0.0005 0.024 0.003 0.003 0.017 0.008
1,2,3,7, 8, 9-HxCDF 0.0004 U 0.013 0.0004 U ~ 0.004 0.001 0.001 0.004 0.002
HxCDFs (total) 0.003 0.348 0.001 0.117 0.024 0.033 0.101 0.053
1.2,3,4,6,7,8-HpCDF 0.003 0.364 0.002 0.123 0.008 0.008 0.073 0.030
1,2,3,4,7, 8, 9-HpCDF 0.0004 U 0.040 0.0002 U ~ 0.013 0.002 0.001 0.010 0.004
HpCDFs (total) 0.003 0.514 0.004 0.174 0.013 0.012 0.111 0.045
OCDF 0.005 0.304 0.004 0.104 0.009 0.005 0.066 0.027
Toxic Equivalent (TEQ) 0.0003 0.034 0.0001 0.011 0.018 0.032 0.033 0.028

na/m® @ 7% O2 = nanograms of analyte emitied per dry standarg cubic meter of gas sampled, corrected to 7% oxygen M = analyte detected in the method blank
U = Undetected at specified detection limit (DL).

B = less than five times the detection limit.
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SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION RATE RESULTS

AM TEST - AIR QUALITY, LLC

File Name: JAA\G7-043WD\DFADFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington
MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF
Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
3/25/97 3/25/197 3126/97 3127197 3/27/97 3127197
0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1,2, &4 1011 1356 1806 Runs 5,6, &7
Analyte mg/hr mg/hr mg/br mg/hr __mg/hr ma/hr mg/hr mg/hr
2,3,7,8-TCDD 0.216 U 0.183 U 0122 U 0.174 U 0.854 1.36 1.61 1.27
TCDDs (total) 0.490 1.44 0.360 0.762 B 183.0 315.7 351.9 283.6
1,2,3,7,8-PeCDD 0.085 U 0.718 0.064 U ~ 0.2398B 1.22 2.23 2.78 2.08
PeCDDs (total) 0.615 4.83 0.514 1.88 37.2 105.2 129.7 90.70
1,2,3,4,7,8-HxCDD 0.131 U 1.50 0.096 U ~ 0.500 B 0.98 1.49 2.04 1.50
1,2, 3,6, 7, 8-HxCDD 0.118 U 1.70 0.122 U ~ 0.566 1.10 1.36 1.85 1.44
1,2,3,7, 8 9-HxCDD 0.111 U 2.02 0.084 U ~ 0674 0.732 0.929 1.48 1.05
HxCDDs (total) 0.916 18.9 0.500 6.91 32.3 48.9 59.3 46.8
1,2,3,4,6,7,8-HpCDD 0.530 215 0.553 7.54 3.97 4.40 8.03 5.46
HpCDDs (total) 0.981 38.5 0.964 13.5 8.54 9.29 16.7 11.5
OCDD 3.79M 143.6 M 4.37M 50.6 8.54 M 7.43 M 321 M 16.0
2, 3,7, 8-TCDF 0.144 U 0.411 0.154 U ~ 0137 B 5.06 12.4 1.7 9.73
TCDFs (total) 1.90 8.48 0.835 3.74 494 1 1238 1111 947.9
1,2, 3,7, 8-PeCDF 0.085 U 1.24 0.108 U ~ 0413 B 0.854 1.55 1.98 1.46
2,3,4,7, 8-PeCDF 0.085 U 2.02 0.103 U ~ 0674 B 1.10 2.04 2.59 1.91
PeCDFs (total) 0105 U 196 0.109 U ~ 6.53 14.0 60.0 61.7 4527
1,2, 3,4,7, 8HxCDF 0.137 5.68 0.053 U - 2.03 0.604 0.619 1.91 1.05
1,2,3,6,7, 8-HxCDF 0.092 U 5.16 0.055 U =~ 52 0.397 0.477 1.67 0.847
2,3,4,6,7, 8-HxCDF 0.150 11.7 0.084 3.99 0.531 0.582 2.96 1.36
1,2,3,7, 8, 9-HxCDF 0.065 U 2.22 0.064 U ~ 0.740 0.165 0.161 0.679 0.335
HxCDFs (total) 0.510 57.4 0.212 19.4 4.03 563 17.9 9.19
1,.2,3,4,6,7, 8-HpCDF 0.504 60.0 0.386 20.3 1.34 1.30 13.0 520
1,2,3,4,7, 8 9-HpCDF 0.065 U 6.53 0.044 U - 2.18 0.397 0.198 1.73 0.774
HpCDFs (total) 0.504 84.8 0.707 28.7 214 2.04 19.8 7.98
OCDF 0.850 50.3 0.636 17.2 1.46 0.867 1.7 4.69
Toxic Equivalent (TEQ) 0.044 5.55 0.022 1.87 3.05 5.45 5.93 4.81

mg/hr = milligrams of analyte collected per hour.
U = Undetected at specified detection limit (DL).

M = analyte detected in the method blank
B = less than five times the detection limit.
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2.2  Method 101A - Mercury (Hg) Emissions

Six (6) Method 1, 2, 3A, 4, and 101A tests were performed at the main cement kiln
stack on March 25-27, 1997 for quantifying mercury (Hg) emissions. Runs 1, 2, and 4
were performed with the roller mill on (Condition #1), and runs 5, 6, and 7 were
performed with the roller mill off (Condition #2). Run 3 during Condition #1 was
aborted due to process problems. Each test run was 120 minutes in duration. The
results of these tests are summarized on the following computer printouts titled
“Summary of Results - Methods 1, 2, 3A, 4, and 101A,” and “Summary of Mercury

Emissions Results.”

The samples were submitted to Am Test, Inc.'s Trace Metals laboratory for mercury
analysis using EPA Method 245.1, which is a cold vapor atomic absorption (CVAA)
spectroscopy technique for measuring low levels of mercury (Hg). The laboratory
analysis data are included in Appendix B of this report in units of micrograms (ug) of

metal per sample.

The mercury laboratory analysis results were converted to emission concentration units
of nanograms per dry standard cubic meter (ng/m3) uncorrected and corrected to seven
percent oxygen (@ 7% O,). The mercury results were also calculated in units of
milligrams per hour (mg/hr). The metals emission concentration and emission rate
results compared to their detection limits are presented on computer printouts titled
“Metals Emission Concentration Results” and “Metals Emission Rate Results,” which
are included in Appendix A of this report. Detection limits are different for each run,
so they must be compared with the printouts in Appendix A of this report. Computer
printouts with the reagent blank and field blank emission concentrations and emission

rates are also included in Appendix A of this report. Am Test did not blank-correct the

AGCS2M003145
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metals emissions data, so the blank values and the detection limits should be compared

to the test data.

It should be noted that the results designated with a “U” were undetected at the given
detection limit (DL). When the results for three (3) or more runs are averaged
together, if a value is less than (<) the DL, it is counted as zero (0) in the average. If
1 or 2 values are < the DL and the average value is greater than (> ) the DL, then it is
presented as an approximation (7) in the average column. If the average value is < the
average DL, then the average DL is presented in the average column designated with a
“U.” In cases where a compound is found in levels above the detection limit for only 1
or 2 runs, the data should be considered to be less significant than cases where a
compound was found for all runs. The data becomes increasingly significant as the
concentration value increases in orders of magnitude above the blank value or detection
limit. The converse of this would be true as the concentration value approaches the
detection limit. A factor of 5 times the DL or blank is typically used by analytical
laboratories to determine the significance of a value. If the average presented on the
summary table is less than 5 times the average DL for an analyte, the average is

designated with a “B.”

AGCS2M003146
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AIR QUALITY, ttcC

SUMMARY OF RESULTS - METHODS 1., 2. 3A, 4. AND 101A
AM TEST-AIR QUALITY, LLC

FILE NAME:

CLIENT:
tOCATION:

JAA\G7 -043WD\101ASUM

Ash Grove Cement Company

Seattle, Washington

LAB #:

DATE:

START TIME:

STOP TI1HE:

SAMPLE LENGTH (minutes):

VOLUME SAHMPLED (cubic feet):
VOLUME SAMPLED (dry std. cubic feet):

VOLUME SAMPLED (dry std. cubic meters):

STACK GAS MOISTURE (percent):

BAROMETRIC PRESSURE (inches of Hg):
STATIC PRESSURE {inches of H20):
STACK PRESSURE (inches of Hg):
STACK GAS TEMPERATURE (degrees F.):
STACK GAS TEMPERATURE (degrees R.):

CARBON DIOGXIDE (percent):

OXYGEN (percent):

MOLECULAR WEIGHT (dry. g/g-mole):
MOLECULAR WE1GHT (wet. g/g-mole):

AVERAGE VELOCITY HEAD (inches of H20):
PITOT TUBE Cp:

STACK GAS VELOCITY (feet per second):
STACK DIAMETER (inches):

STACK AREA (square feet):

STACK GAS AIRFLOW (dry std. cubic feet per min.):
STACK GAS AIRFLOW (actual cubic feet per min.):

NOZZLE DIAHETER (inches):
[SOKINETICS (percent):

Roller Mill ON

CEMENT KILN MAIN STACK

15

1457
3/25/97
0700
0910
120.0

B4.769
84,786
2.401
12.00

30.05
-0.50
30.01
228.9
688.9

18.7
10.1
31.40
29.79

0.170
0.84
26.0

156
132.7
140070
207044

0.353
99

RUN #2 RUN #4
1458 1459
3/25/97 3/26/97
1045 1313
1327 1554
120.0 120.0
82.743 82.026
80.757 80.741
2.287 2.287
12.99 11.67
30.05 29.80
-0.48 -0.46
30.01 29.77
225.5 232.3
685.5 692.3
18.1 19.8
10.3 9.7
31.31 31.56
29.58 29.97
0.154 0.156
0.84 0.84
24.7 25.0
156 156
132.7 132.7
132425 133221
196960 198768
0.353 0.353
99 99

AGCS2M003147

AVERAGE

83.179
82.095
2.325
12.22

29.97
-0.48
29.93
228.9
688.9

18.9
10.0
31.42
29.78

0.160

135239
200924

5300562
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AMTEST

AIR QUALITY, LLC

SUMMARY OF MERCURY EMISSIONS RESULTS
AM TEST - AIR QUALITY, LLC
File Name: JAAQ7-043WD\HG\HGSM
Client: Ash Grove Cement Plant
Location: Sealtle, Washington
Sample Site: Cement Kiln Main Stack
Condition: Roller Mill ON
EMISSION CONCENTRATION
Run 1 Run 2 Run 4
3/25/97 3725197 3/26/97
0700 1045 1313 Field
0910 1327 1554 AVERAGE Blank
Analyte g Hg g g ug
Mercury Hg 40 41 38 39.7 0.91
EMISSION CONCENTRATION
Run 1 Run 2 Run 4
3/25/97 3125097 3/26/97
0700 1045 1313 Field
0910 1327 1554 AVERAGE Blank
Analyte ng/dscm ng/dscm ng/dscm ng/dscm ng/dscm
Mercury Hg 16660 17927 16616 17068 391.4
EMISSION CONCENTRATION
Run 1 Run 2 Run 4
3/25197 3/25/7 3726497
0700 1045 1313 Field
0910 1327 1554 AVERAGE Blank
Analyte ng/dsem @ 7% 02 ng/dscm @ 7% O2  ng/dsem @ 7% O2 ng/dsem @ 7% 02  ng/dscm @ 7% O3
Mercury Hg 21442 23509 20621 21857 500.7
EMISSION RATE
Run 1 Run 2 Run 4
3/25/97 3/25/97 3/26/97
0700 1045 1313 Field
0910 1327 1554 AVERAGE Blank
Analyte mg/hr mg/hr mg/hr mg/hr mg/hr
Mercury Hg 3965 4034 3761 3920 89.9
U = Not detected at specified reporting limits. ng/dscm = nanegrams of analyle per dry standard cubic meter.
B = Less than five times the detection limit. ng/dscm @ 7% O2 = nanograms of analyte per dry standasd cublc meter, comrected to 7% oxygen.
ug = micrograms mg/r = milligrams of analyte emitted per hour.

AGCS2M003148 S300563



FILE NAME: JAA\9GT7 - 043WD\101ASUM2
CLIENT: Ash Grove Cement Company
LOCATION: Seattle, Washington
Roller Mill OFF
CEMENT KILN HAIN STACK

RUN #5 RUN #6 RUN #7
LAB #: 1460 1461 1462
OATE: 3/27/97 3/27/97 3/27/97
START TIME: 0700 1045 1450
STOP TIME: 0923 1259 1710
SAHPLE LENGTH (minutes): 120.0 120.0 120.0
VOLUME SAMPLED (cubic feet): 66.537 65.472 66.248
VOLUHE SAMPLED (dry std. cubic feet): 66.731 65.025 65.299
VOLUME SAMPLED (dry std. cubic meters): 1.890 1.842 1.849
STACK GAS MOLSTURE (percent): 9.35 9.48 9.80
BAROMETR1C PRESSURE (inches of Hg): 30.00 30.00 30.00
STATIC PRESSURE (inches of H20): -0.65 -0.65 -0.65
STACK PRESSURE (inches of Hg): 29.95 29.95 29.95
STACK GAS TEMPERATURE (degrees F.): 395.8 424.8 431.3
STACK GAS TEMPERATURE (degrees R.): 855.8 884.8 891.3
CARBON DIOXIDE (percent): 22.5 21.3 24.8
OXYGEN (percent): 8.1 Fud 6.0
MOLECULAR WEIGHT (dry, g/g-mole): 31.92 31.70 32.21
HOLECULAR WEIGHT (wet, g/g-moie): 30.62 30.40 30.82
AVERAGE VELOCITY HEAD (inches of H20): 0.115 0.116 0.111
PITOT TUBE Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 23.5 24.1 23.6
STACK DIAHETER (inches): 156 156 156
STACK AREA (square feet): 132.7 132.7 132.7
STACK GAS AIRFLOW (dry std. cubic feet per min.): 104923 103890 100325
STACK GAS AIRFLOW (actual cubic feet per min.): 187399 192105 187564
ROZZLE DIAHETER (inches): 0.353 0.353 0.353
1SOKINETICS (percent): 104 102 106

AGCS2M003149
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AIR QUALITY, LLC

SUMMARY OF RESULTS - METHODS 1, 2. 3A. 4, AND 101A
AM TEST-AIR QUALITY, LLC

17

AVERAGE

66.086
65.685
1.860
9.54

30.00
-0.65
29.95
417.3
877.3

22.9
7.1
31.94
30.61
0.114
23.7

103046
189023

5300564
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SUMMARY OF MERCURY EMISSIONS RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAA\G7-043WD\HGHGSM
Client: Ash Grove Cement Plant
Location: Seattle, Washington
Sample Site: Cement Kiln Main Stack
Condition: Roller Mill OFF
EMISSION CONCENTRATION
Run 5 Run 6 Run7
3127197 3/27197 3/27/97
0700 1045 1450 Field
0923 1259 1710 AVERAGE Blank
Analyte Hg ug Hg vg Hg
Mercury Hg 1500 1500 1500 1500 0.91
EMISSION CONCENTRATION
Run 5 Run 6 Run 7
3127197 3727197 3/27/197
0700 1045 1450 Field
0923 1259 1710 AVERAGE Blank
Analyte ng/dscm ng/dscm ng/dscm ng/dscm ng/dscm
Mercury Hg 793651 814332 811249 806411 489.2
EMISSION CONCENTRATION
Run 5 Run 6 Run 7
3127197 3727197 3127197
0700 1045 1450 Field
0923 1259 1710 AVERAGE Blank
Analyte ng/dscm @ 7% O2 ng/dsem @ 7% 02  ng/dscm @ 7% O3 ng/dsem @ 7% O2 ng/dscm @ 7% 02
Mercury Hg 861855 832295 756803 816984 493.9
EMISSION RATE
Run 5 Run 6 Run 7
3/27/197 3727197 3/27197
0700 1045 1450 Field
0923 1259 1710 AVERAGE Blank
Analyte mg/hr mg/hr mg/hr mg/hr mg/hr
Mercury Hg 141499 143757 138298 141185 857

U = Not detected al specified raporting limits.
B = Less than five times the detection limit.

ug = micrograms

ng/dscrmn = nanograms of analyte per dry standard cubic meter.

mg/hr = milligrams of analyte emitted per hour.

ng/dsem @ 7% 02 = nanograms of analyte per dry standard cubic meter, corrected to 7% oxygen.

AGCS2M003150
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3.0
PROJECT OVERVIEW/EXCEPTIONS

Sections 8.0 and 9.0 have been provided by Gossinan Consulting, Inc. for inclusion
into this report.

3.1  Acceptable Leak Checks and Percent Isokinetics

An acceptable leak check of less than 0.02 cubic feet per minute (cfm) at the highest
vacuum rate (or greater) used during the test preceded and followed each Method 101A
and Method 23 test. However, in two (2) cases, the final leak check flow and vacuum
were not recorded. For these two (2) runs, the testers confirmed that the final leak
checks were within specifications. The average percentage isokinetics for each Method

101A and Method 23 test were within the acceptable limits of 100 + 10%.

3.2  Method 101A Sample Train Modification
Due to low particulate matter emissions in the stack gas, the Method 101A sample train
was modified to exclude the filter which subsequently lowered the detection limits of

the mercury results.

3.3  Process Upsets

During run 2 of the Method 23 and 101A testing, there were process upsets which
continued into run 3 where the cyclone in the roller mill finally became plugged and the
roller mill was shutdown. Run 3 run was aborted since the process was not able to be
restarted within a reasonable time. A third run, identified as run 4, was performed on a
separate test day (March 26, 1997). The three (3) test runs for Condition #1 (roller
mill on) are identified as runs 1, 2, and 4; and the three (3) test runs for Condition #2
(roller mill off) are identified as runs 5, 6, and 7. The PCDD/PCDF emissions data for

run 2 are significantly higher than runs 1 and 4.

AGCS2M003151
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3.4 PCDD/PCDF Detection Limits

Detection limits for detected dioxin/furan compounds could not be calculated by the
subcontract laboratory, Alta Analytical Laboratory, due to signal noise interference
from the instruments. Therefore, for detected dioxin/furan compounds, the method
blank detection limits were used to compare to the sample concentrations. In some
cases where the method blank detection limits were unavailable or were higher than the
analyte detected in the sample, an estimated detection limit was used. These estimated
detection limits are marked with an “E” on the individual computer printouts which are

located in Appendix A of this report.

3.5 PCDD/PCDF Field Blank and Trip Blank Results

The PCDD/PCDF field blank appears to indicate that contamination occurred
somewhere in the field blank process. Because all of the PCDD/PCDF sample portions
are combined into one (1) sample, Am Test cannot ascertain where the contamination
may be have occurred. To be fairly certain that the contamination did not occur in the
XAD traps prepared by Alta Analytical Laboratory, the trip blank was also analyzed.
With the exception of the OCDD analyte, the trip blank yielded no evidence of
contamination. Upon reviewing the PCDD/PCDF emissions results for each of the two
(2) test conditions, it appears that with the exception of run 2, which is discussed
above, the sample results are consistent within each condition. The sample train used
for the field blank was originally intended to have been used for run 1. The train was
set-up, leak checked according to normal procedures, and prepared for sampling. Ash
Grove requested a delay before commencing the test, and the sample train sat at the
sample site for several hours before the final decision was made to not start the test
program until the following day. Am Test felt that this train could not be reused for
sampling on the next test day, therefore, a decision was made to recover the train as a

field blank since it met the field blank test protocol. The train was leak checked again

AGCS2M003152
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and recovered using normal procedures. It is likely that the sample contamination in
the field blank is limited to this sample and does not appear to affect the accuracy of the

other samples.

3.6  Test Protocol Modification - Leak Checks/O, Measurements

Section 10 of the Hazardous Air Pollutants Test Protocol prepared for Ash Grove by
Gossman Consulting, Inc., requested that a leak check of the sample train be performed
before and after any move from one sampling port to another. Rather than perform
multiple leak checks and introduce excess ambient air to the sample trains, Am Test
elected to operate the O, and CO, analyzers continuously at the exhaust of the dry gas
meter boxes to check the sample gas for ambient air leakage and to manually record
percent (%) O, and CO, combustion gas data at each traverse point. The pre-test and
post-test leak checks performed were acceptable and no adjustments to the glassware
were necessary between test ports. No indication of leakage was apparent using the O,

leak check procedures.

AGCS2M003153

S300568



22

4.0
SOURCE DESCRIPTION/PROCESS DATA

4.1  Source Description

Ash Grove Cement Company's Portland cement plant located in Seattle, Washington was
rebuilt in 1992. The plant consists of a kiln and mills capable of producing 750,000 tons
of cement per year. The cement kiln is a five stage preheater/precalciner kiln. The kiln is
220 feet long and 15 feet in diameter. During normal operation, the kiln operates at about
three revolutions per minute. The average residence time for a load of processed
materials is approximately one-half hour. A pulverized coal, or natural gas fuel is
introduced at the hot (low) end of the kiln, along with combustion air. Pulverized coal
and tire derived fuel (TDF) are introduced in the preheater/precalciner. Kiln feed is
introduced into the riser to the top stage of the preheater/precalciner. Kiln exhaust gases
are ducted through the preheater/precalciner to the baghouse. Some kiln exhaust gases
are diverted from the duct upstream of the baghouse and are pulled through the roller
mill. The exhaust gases then exit the roller mill and are ducted back to the baghouse.
From the baghouse, the exhaust gases enter the main stack. Operational parameters are

monitored 24 hours per day in the Control Room.

The raw materials include limestone, silica sands, and an iron source, which are
proportioned according to their chemistry to produce the proper raw mix. The mixed
materials are reduced to 1-1/2 inch or less in size and are milled to a powder before
entering the kiln systems' preheating tower. The feed passes through several stages in the
preheater before it reaches the kiln, where high temperature chemical reactions change
the feed into Portland cement clinker. The clinker, along with 5% gypsum addition, is
ground in the finish mills. The cement is stored in silos for bulk shipments. Gases from

the kiln system normally pass through the raw material roller mill for drying before
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exhausting to the baghouse and main stack. When the roller mill is in operation, stack
gas temperatures are about 200 degrees Fahrenheit (°F), which is considered normal
operating mode (Condition #1). Five to ten percent of the kiln operating time, the roller
mill is stopped (Condition #2). The scrubbing and cooling of kiln gases that normally

takes place in the mill stops and the stack gas temperature increases to about 400 °F.

Ash Grove conducted these emissions tests to compare dioxin/furan and mercury
emissions during normal operation when the roller mill is operating at stable conditions
(Condition #1) and during the first 8-12 hours after the roller mill stops (Condition #2).
Three (3) 120-minute Method 1, 2, 3A, 4 and 101A tests, and three (3) 180-minute
Method 1, 2, 3A, 4, and 23 tests were performed simultaneously on March 25-26, 1997 at
the kiln stack while the unit was operating with the raw mill on (Condition #1). Three (3)
120-minute Method 1, 2, 3A, 4 and 101A tests, and three (3) 180-minute Method 1, 2,
3A, 4, and 23 tests were performed simultaneously on March 27, 1997 at the kiln stack

while the unit was operating with the raw mill off (Condition #2).

4.2 Process Data
Production data recorded on the days of testing were provided by Ash Grove personnel

are included in Appendix C of this report.

4.3  Process and Fuel Sample Collection

For this source test program, seven (7) locations were identified for the collection of
process and fuel samples. These included coal, tire derived fuel (TDF), raw and kiln feed
samples (before and after the roller mill), water spray, clinker, and cement kiln dust
(CKD) samples. Referenced below are detailed descriptions of the sampling location for

each sample. Additional information regarding the process sampling methods is included
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in Section 6 of the Hazardous Air Pollutants Test Protocol prepared for Ash Grove by

Gossman Consulting, Inc.

Coal:

Tire Derived Fuel (TDF):

Raw Feed:

Kiln Feed:

Water:
Clinker:

Cement Kiln Dust:
(recycled)

The sampling point is located at the coal belt before the
coal mill.

The sampling point is located at the tire conveyor
entrance to the precalciner.

The sampling point is located at the conveyor entrance
to the roller mill,

The sampling point is located on the air slide just at the
kiln feed calibration bin.

From the mill spray line in the hydraulic room.
From the discharge of the clinker cooler.

The sampling point is located on the baghouse return
screw.

Mr. Patrick Noon of Ash Grove Cement collected the process and fuel samples and

submitted them to Am Test, Inc.’s Water Chemistry Laboratory in Redmond, Washington

for mercury analysis. A copy of the laboratory analysis report is included in Appendix B

of this report.
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5 .0
SAMPLING AND ANALYSIS PROCEDURES

5.1 EPA Methods 1 and 2 - Velocity, Temperature, and Airflow

EPA Method 1 procedures were used to assure that representative measurements of
volumetric flow rate were obtained by dividing the cross-section of the stack or duct
into a number of equal areas, and then locating a traverse point within each of the equal
areas. Refer to the “Stack Schematic and Location of Sample Points” data sheet and/or
the figure titled, “Location of Sampling Ports and Traverse Points,” located in the
appendices of this report, for a schematic of the stack and the point locations selected
for testing. Method 2 was performed to measure the stack gas velocity using a type S
or a standard pitot tube, and the gas temperature using a calibrated thermocouple probe
connected to a digital thermocouple indicator. The type S pitot tubes were connected
with tubing to a pressure measurement device such as an oil-filled inclined manometer,
magnehelic gauges, or a Shortridge® Instruments, Inc. The pitot tube lines were leak-
checked and the pressure measurement device was leveled and zeroed prior to use.
Calibration information for each pressure and temperature measurement device used are

included in the appendices of this report.

5.2 EPA Method 3A - Molecular Weight

The stack gas composition was determined using EPA Method 3A procedures, which
allow the use of instrumental analyzers. A paramagnetic analyzer was used to measure
the percent (%) oxygen (O,) and a non-dispersive infrared (NDIR) analyzer was used to
measure the % carbon dioxide (CO,). The analyzers continuously sampled a slipstream
of the gas exiting the Method 23 and Method 101A sampling trains. During each
isokinetic test period, % O, and CO, concentrations were manually recorded once per

traverse point and averaged. The manufacturer and model number for the specific
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analyzers used are detailed on the “Continuous Analyzer Checklist” in the appendices
of this report. Certified O, and CO, gases were utilized to calibrate the instruments
prior to use. Included in the appendices are specifications for the analyzers used along
with copies of the certificates of analysis for the calibration gases used. The O, and

CO, data were used to calculate the molecular weight of the stack gas.

5.3  EPA Method 4 - Moisture

Before and after each run, the impingers in the Method 23 and Method 101A sample
trains were removed and weighed with a readability of 0.1 grams using an electronic
top loading balance. The difference between the initial and final weights of the

condenser section constitute the amount of moisture gained during the run.

5.4  EPA Method 23 - Dioxins/Furans (PCDD/PCDF)

Emissions of polychlorinated dibenzodioxins (PCDD) and polychlorinated
dibenzofurans (PCDF) were quantified by collecting and analyzing semi-volatile
organic sample train (semi-VOST) samples per Method 23 from 40 CFR 60. The
procedures detailed in Chapter 8, Section 3.1.10 of the Portland Cement Association’s
1995 Air Toxics Stack Testing Workshop Manual were also followed. Samples were
collected over three (3) hour sample periods to assure adequate detection limits. The
Method 23 sampling train is illustrated in the figure titled “Semi-Volatile Organic
Compounds Sample Train” in the appendices of this report. Particulate phase organics
are collected in the probe rinse and on an ultrapure dichloromethane (DCM) extracted
quartz filter, and vapor phase organics are adsorbed on XAD-2 sorbent which is packed
in specially designed modules and the filters. The contract laboratory prepared the
sorbent modules. After sampling, each portion of the train was recovered and
extracted, then the extracts were combined and concentrated for analysis. Method 23

specifies that a separate analysis of the toluene rinse be performed. For this test
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program, the separate analysis of the toluene rinse was not performed as it is typically
no longer required by the EPA, and the additional analysis is expensive. The combined
extract was analyzed using SW-846 EPA Method 8290x for PCDD/PCDF using a
combination of high resolution gas chromatography with high resolution mass
spectroscopy (HRGC/HRMS). The results were presented in units of total picograms

(pg) per sample. Results were converted to emission concentrations and emission rates.

Prior to arriving at the job site, all sample train components from the first impinger
forward were rigorously cleaned to avoid organic contamination. Am Test does not use
silicon grease with the glassware which is utilized in these sample trains, which helps
reduce the chances of contamination from previous use. All glassware and sample train
components were washed with non-ionic detergent and hot water, rinsed thoroughly
with hot tap water, rinsed several times with deionized water, rinsed with acetone,
rinsed with methylene chloride, and then baked for 2 hours at 350° F. All openings
where contamination could occur were kept covered with clean ground glass stoppers

and plugs, or with heavy duty aluminum foil which had been rinsed with CHCl,.

The vapor phase semi-volatile compounds of interest were adsorbed on precleaned
XAD-2 resin packed in the sorbent modules. The sorbent modules Am Test utilizes are
constructed of borosilicate glass with a ball joint on one end and a socket joint on the
other end. The resin is held in place with plugs of glass wool which have been solvent
extracted and oven-dried. XAD-2 is a porous polymer resin with high surface area
which has the capability of adsorbing a broad range of organic species. The sorbent
module is expected to give efficient collection of vapor phase organic materials with
boiling points greater than approximately 200° F. The glass sorbent cartridges and end
caps were cleaned and prepared by the analytical laboratory according to procedures

specified in the reference methods. One (1) module was placed in a clean sample train
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in the field, the train was leak checked and allowed to sit at the sample site for the same
duration as a test. The sample train was then disassembled, the ends were replaced, the
module was labeled as the field blank, and the sample train was rinsed and recovered
using the same procedures as were used for the samples. One (1) module remained in
the container which was used to store the modules and was not opened. The unexposed
module was labeled as the trip (or transport) blank. All sorbent modules were kept in a

cooler containing blue ice coolant packets, except during sampling.

Prior to sampling, the semi-VOST sample train was assembled and determined to be
leak free following the procedures in Method 5. Under no circumstances was silicon
stopcock grease used to facilitate passing the leak test. A quartz sample nozzle was
attached to a heated quartz probe liner which was used to draw a sample from the gas
stream. The probe liner temperature was monitored to assure that condensation did not
occur. The probe liner was housed inside a stainless steel probe sheath to prevent
breakage. The probe was attached to a glass filter assembly with a Teflon® filter
support and Teflon® gasket, containing an ultrapure microfiber quartz filter. The filter
was enclosed in a temperature controlled heated sample box. The average sample box
temperature surrounding the filter was maintained at a temperature of 248 + 25° F.
Once the gas passed the quartz fiber filter, it entered an ice water-cooled coil condenser
which cooled the gas stream to a temperature below 68° F before it entered a sorbent
module packed with XAD-2 resin. The sorbent module has a water-cooled jacket
surrounding the resin to further cool the gas and assure that the semi-volatile
compounds of interest remain trapped in the resin. The water-cooled coil condenser
and sorbent module were mounted vertically atop the first impinger of the sample train.
The first impinger was modified with a short stem and acts as a condensate knockout
trap. The condensate percolates through the sorbent resin module for subsequent

collection for organic analysis. The temperature at the inlet to the sorbent resin module
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was monitored with a flexible thermocouple probe which was inserted in a well in the
side of the module to assure that the temperature remained below 68° F throughout the

test period.

At the downstream side of the sorbent module, four (4) impingers were connected in
series and immersed in an ice water bath. The first impinger, or condensate knockout,
was connected to the outlet of the sorbent module, and collected any condensate which
percolated through the sorbent module. The second impinger was a modified
Greenburg-Smith bubbler which contained 100 milliliters of ASTM Type II water for
scrubbing acid gas from the gas stream to protect the dry gas meter and pump. The
third impinger was empty, and the fourth bubbler contained indicating silica gel
desiccant to absorb any moisture from the stack gas before it entered the control box.
The back-half section was maintained at a temperature below 68° F by keeping the
impingers cooled in an ice water bath. The temperature at the outlet of the silica gel

bubbler was monitored.

The sample box was connected to a control box as described for Method 5 testing.
Upon completion of each test, the probe was removed from the stack and a post-test
leak check was performed according to Method 5 procedures. Post-test leak check
procedures include a check through the filter at 15”7 Hg (or at the maximum vacuum

during the run), and a check through the nozzle at a minimum of 1” Hg.

Following sample collection, the sample train was transferred to Am Test's mobile
laboratory for recovery. The nozzle and probe were disconnected from the sample box
and the ends were capped. Any particulate matter collected on the outside of the probe
was wiped off before cleaning the probe liner. The filter holder was also disconnected

and the ends were capped. The contents of the nozzle, quartz probe liner and prefilter
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glassware were quantitatively transferred to a labeled glass sample container with a
Teflon® lined lid. The glassware components in the sample train are rinsed three times
with acetone (ACE), then three times with methylene chloride (DCM) and recovered
into one sample container. Then the components are given a final rinse with toluene
into a separate sample container. The solvents were dispensed from Teflon® squeeze
bottles. An iodine flask with a female ball joint end was attached to the male ball joint
end of the probe to assure that no liquid was lost during the cleaning of the probe. The

probe rinses were transferred to the sample container(s) and the liquid level was noted.

The quartz filter was removed from the filter assembly and transferred to a labeled
glass sample container with a Teflon® lined lid. The back-half of the filter holder and
the pre-sorbent module connecting glassware, including the coil condenser, were rinsed
with acetone, CH,Cl,, and toluene into the appropriate sample container which
contained the solvents from the probe rinse. The solutions were shipped to the contract

laboratory for subsequent extraction and analyses.

Immediately upon completion of a sample run, the labeled sorbent module containing
XAD-2 resin was capped with ground glass plugs and stoppers, wrapped in aluminum
foil and placed in bubble wrap to protect the modules from breakage, and refrigerated
until their contents were extracted. The particulate phase, vapor phase, and aqueous
phase fractions from each semi-VOST sample were each extracted and their extracts
were combined for concentration in a Kuderna-Danish (K-D) apparatus. All extracts
from one (1) tests run were combined and the volume reduced to one (1) milliliter (mL)
resulting in one (1) extract per test run. The concentrates were split and analyzed

utilizing HRGC/HRMS.

AGCS2M003162

S300577



31

5.5 EPA Method 101A - Mercury

The sample train used for mercury sampling was an EPA Method 101A design as
illustrated in the figure titled “EPA Method 101A (Mercury) Sampling Train” in the
appendices of this report. The procedures detailed in Chapter 8, Section 3.1.10 of the
Portland Cement Association’s 1995 Air Toxics Stack Testing Workshop Manual were
also followed. The “Sample Train Information Sheet” (also in the appendices) details
the type of nozzle, probe, and probe liner used along with the contents of the sample
train impingers. The probe was equipped with type S pitot tubes for measuring gas
velocity and a thermocouple sensor for measuring stack gas temperature. The
thermocouple sensor was connected to a digital thermocouple indicator which was used
to measure the stack gas temperature at each sample point. The average heater box
temperature was maintained at 248° F +25° F. The condenser section was maintained
at a temperature below 68° F by adding ice to the condenser section throughout
sampling. Note: Some subparts or methods specify alternate temperatures for the probe
liner and impinger ice bath, The “Sample Train Information Sheet” details any

exceptions.

The sample train was connected to a control box by means of an umbilical cord which
contained a vacuum hose, pitot lines, thermocouple wires, and a 4-wire electrical cord.
The control box (meter box) was used to monitor stack conditions and to facilitate
isokinetic sampling. The control box consisted of a diaphragm pump which was used
to pull the stack gas through the sample train, fine and coarse metering valves to
control the sampling rate, a vacuum gauge to measure the pressure drop from the
sample nozzle to the metering valves, and a calibrated dry gas meter readable to 0.001
cubic feet. At the outlet of the dry gas meter was a calibrated orifice which was used to
isokinetically control the flow of gas through the metering system. The pitot tubes

utilized to measure stack gas velocity were connected to the control box via the
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umbilical cord. The control box contained a manometer or magnehelic gauges which

were used for the velocity measurement and for monitoring orifice pressure.

Stack condition measurements were made prior to collecting a sample, including
measurements of velocity, temperature, static pressure and a check for cyclonic flow in
the stack. A sample nozzle was chosen and isokinetic operating parameters were
established utilizing a Hewlett-Packard programmable calculator. The sampling nozzle,
probe and prefilter connective glassware' were cleaned and rinsed with nitric acid
(HNO;) and then with deionized water. The sample train was assembled and
determined to be leak free following the procedures outlined in Method 5. Before each
test, a final check was wnade to assure that the process was operating at the desired
production rate and operating parameters. A final check was made of the sample box
and probe heat temperatures. Crushed ice was added to the condenser section. The
sample nozzle was positioned in the stack at the first sample point. The sample pump
was then turned on and the gas sampling rate was adjusted for isokinetic sampling.
Isokinetic sampling proceeded at each of the traverse points. Upon completion of the
test, the sample probe was removed from the stack and a post-test leak check was
performed according to Method 5 procedures. Care was taken to assure that the nozzle

tip did not touch the port nipple.

Following sample collection, the Method 101A sample trains were transferred to an
area free from air disturbances and airborne particulate matter. The contents of the
nozzle, and probe liner were quantitatively transferred to a sample container labeled
with sample date, client name and run number, following each run. Several rinses of
acidified KMnO,, and a small amount of hydrochloric acid (HCI) with simultaneous
loosening of particulate matter using a clean nylon brush, were used for the clean-up.

An iodine flask with a female ball joint end was attached to the male ball joint end of
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the probe to assure that no particulate matter was lost during the rinsing and brushing
of the probe. The contents of the iodine flask were quantitatively transferred to a

graduated cylinder.

The bubblers and impingers utilized for the condenser section, or “back-half” of the
sample train were weighed with a readability of 0.1 grams before and after sampling
using an electronic top loading balance. The difference between the initial and final
weights of the condenser section constitute the amount of moisture gain during the run.
The contents of the bubblers and impingers were transferred to a 1000 mL graduated
cylinder. The bubblers and impingers were rinsed with acidified KMnO, into the
graduated cylinder and the liquid level was recorded. Each sample was transferred to a
labeled glass amber sample bottle. The samples were submitted to Am Test's Trace
Metals laboratory for mercury analysis using EPA Method 245.1 which is a cold vapor
atomic absorption (CVAA) spectroscopy technique for measuring low levels of mercury
(Hg). Sample blanks containing a field blank of the acidified KMnO,/HCI solution used
in the field to clean up the sample trains, and a reagent blank of the acidified
KMnO,/HCI solution used for this project were prepared and analyzed along with the
samples. The volume of the blank samples were similar to the volumes of the samples.
Note: Some subparts or methods specify alternate “B” section cleanup solvents. The

“Sample Train Information Sheet” details any exceptions.
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6.0
QUALITY ASSURANCE PLAN

The purpose of the quality assurance plan is to provide guidelines for achieving quality
control in air pollution measurements. The detailed procedures which are utilized are
included in the Environmental Protection Agency's (EPA's) reference manual titled
Quality Assurance Handbook for Air Pollution Measurement Systems, Volume 3, EPA-
600/4-77-027b. These procedures are followed throughout equipment preparation, field
sampling, sample recovery, analysis and data reduction. Am Test-Air Quality, LLC's

quality assurance procedures are discussed below.

6.1  Calibration Procedures and Frequency

Field equipment utilized for on-site measurements is calibrated at a frequency
recommended by the equipment manufacturer or industry practice. Prior to field use,
each instrument is calibrated and the calibration value is recorded. If any measuring or
test device requiring calibration cannot immediately be removed from service, the
Project Manager may extend the calibration cycle providing a review of the
equipment's history warrants the issuance of an extension. No equipment will be
extended more than twice a calibration cycle, nor will the extension exceed one-half the
prescribed calibration cycle. Test equipment consistently found to be out of calibration

will be repaired or replaced.

The sample nozzles used to collect isokinetic samples are calibrated on-site before
sampling using digital inside calipers readable to 0.001 inch. Three (3) measurements
were taken at varying points around the inside of the nozzle tip and averaged. The dry
gas meters used to accurately measure sample volumes are calibrated using a standard

laboratory dry gas meter. The type S pitot tubes utilized for velocity determination are

AGCS2M003166

5300581



35

calibrated using Method 2, Section 4.1, and are inspected regularly for wear. The
magnehelic gauges used for pressure measurements are checked against an oil-filled
manometer. The digital thermocouple indicators used for temperature measurement
have a readability of 1 degree Fahrenheit and are periodically re-certified by the
manufacturer. Each thermocouple probe used to monitor temperature is checked
periodically at three (3) teinperature settings. Copies of calibration information for
each measurement device used are included in the appendices of this report. A
barometer readable to 0.01 inches of mercury is used in the field to obtain barometric
pressure readings. All reagents used for this project conform to the specifications
established by the Committee on Analytical Reagents of the American Chemical

Society, or the best available grade.

The gaseous measurement systems are capable of meeting the system performance
specifications detailed in 40 CFR 60, Appendix A, Method 6C, Section 4. For meeting
these specifications, the analyzer's calibration error must be less than +2 percent of the
span for the zero, mid-range, and high-range calibration gases. The sampling system
bias must be less than +5% of the span for the zero, and mid- or high-range calibration
gases. The zero drift must be less than +3% of the span over the period of each run.
The calibration drift must be less than +3% of the span over the period of each run.
Copies of certificates of analysis for each tank of calibration gas used are included in
the appendices of this report. The calibration gases were analyzed following the EPA
Traceability Protocol Number 1, or next best available. Purified nitrogen was utilized

as Zero gas.
Support equipment is defined as all equipment, not previously discussed, that is

required for completing an environmental monitoring or measurement task. This

equipinent may include storage and transportation containers, sample recovery
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glassware, and communications gear. Support equipment is periodically inspected to
maintain the performance standards necessary for proper and efficient execution of all

tasks and responsibilities.

During a project, a systems audit is performed, consisting of an on-site qualitative
inspection and review of the total measurement system. This inspection is conducted
on a daily basis by the Project Leader. During the systems audit, the auditor observes

the procedures and techniques of the field team in the following general areas:

- Setting up and leak testing the sample train
- Isokinetic sampling check (if applicable)

- Final leak check of the sample train

- Sample recovery

Visual inspections of pitot tubes, glassware, and other equipment are also made. The
main purpose of a systems audit is to ensure that the measurement system will generate

valid data, if operated properly.

6.2  Sample Recovery and Field Documentation

Data collected during each test, are immediately inspected for completeness and placed
under the custody of the Project Leader until custody is transferred when the samples
were returned to the Air Quality laboratory. Sample recovery is carried out in a
suitable area free from particulate matter contamination. Each sample is assigned an

identifying lab number to assist the chemists in tracking the sample.

6.3  Chain of Custody

The history of each sample was documented from collection through all transfers of
custody until it was transferred to the analytical laboratory. Copies of the chain of
custody forms are included in the appendices of this report. Internal laboratory records

document the custody of the samples through their final disposition. Care was taken to
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record precisely the sample type, sample time and sample location and to help ensure
that the sample number on the label exactly matched those numbers on the sample
logsheet and the chain-of-custody record. The persons undertaking the actual sampling
in the field were responsible for the care and custody of the samples collected until they
were properly transferred or dispatched. Sample labels were completed for each

sample bottle using water-proof ink.

6.4  Transfer of Custody and Shipment

All sample shipping containers were accompanied by an analysis request or chain-of-
custody record form when they left the site. When transferring the possession of
samples, the individuals relinquishing and receiving the samples signed, dated and
noted the time on the record. This record documents sample custody transfer from the

sampler, often through another person, to the analyst in the laboratory.

The laboratory representative who accepted the incoming sample shipment signed and
dated the chain-of-custody record, completing the sample transfer process. It is the
laboratory's responsibility to maintain internal logbooks and custody records
throughout sample preparation and analysis in accordance with the laboratory's written

QA Plan.

It is important to maintain the integrity of the samples from the time of collection until
the analyses are performed. Prior to shipping, the samples were packed to avoid
breakage along with a chain-of-custody form. Empty space in the box was filled with
bubble pack and styrofoam to prevent damage during shipment and ice packs were

added, if necessary. The samples were shipped via a courier service.
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6.5 Data Reduction, Validation, and Reporting

Raw data are handled according to strict guidelines when being transposed into
computer files or to other logs. The guidelines include document receipt control
procedures, file review, and sign-off by a project assistant. Raw data are entered into
the appropriate computer spreadsheet by a “processor,” then the entered figures are
checked for accuracy by a “checker,” different from the “processor.” Any mistakes
are corrected, and figures are rechecked and signed off by the “checker.” In addition,
a by-hand calculation check of each spreadsheet is made using a hand-held calculator to
validate the computer output. All data generated by each phase of a laboratory or field
sampling program are reviewed by the senior reviewer. The data package is signed off

by the senior reviewer prior to releasing the data for report preparation.

The test results were calculated according to EPA 40 CFR 60 criteria. Copies of the

pertinent equations used to derive these results are included in the appendices of this

report. Standard conditions are 68° F and 29.92 inches of mercury.
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METHODOLOGY REFERENCES

EPA.

EPA.

EPA.

EPA.

EPA.

Title 40 Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A,
Reference Methods 1, 2, 3A, 4, and 23. July 1, 1995.

Title 40 Code of Federal Regulations, Parts 61-80 (40 CFR 61), Appendix B,
Reference Method 101A. July 1, 1995.

EPA-600/8-88-085, Guidelines for Stack Testing of Municipal Waste
Combustion Facilities, June 1988.

EPA 450/2-79-006, APTI Course, “Course 450 - Source Sampling For
Particulate Pollutants,” December 1979.

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume
3, EPA-60/4-77-027b.
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Section 8.0 has been provided by Gossman Consulting, Inc. for inclusion into this report.

8.0
Mercury Balance

A metals balance was performed of the overall system and of two major subsystems. The
Blending subsystem has Raw Feed (Raw Mix), Water and Return Dust as inputs and Kiln
Feed as an output. The Kiln subsystem has Kiln Feed, Tires and Coal as inputs and Return
Dust, Clinker and Stack emissions as outputs. The Total system has Raw Mix, Water, Tires

and Coal as inputs and Clinker and Stack emissions as outputs. See Figure 1.

Raw Feed Water Tires Coal
IS DUS i ....................................................................
Kiln Feed |
Blending
Total
System
A Y
Return Dust )
Kiln
Clinker Stack
Figure 1.

8.1 Blending Subsystem

The Blending System Input rate was calculated by adding the Raw Feed, the Water and the
Return Dust mercury mass flow rates. The Elending System Output rate has a single
component, the Kiln Feed rate. The Blending System Input and Output rates were roughly
equal when the raw mill was running, demonstrating a metals balance across the Blending
subsystem. When the raw mill was turned off, the Kiln Feed mercury levels remained
essentially unchanged. This would be expected, as excess Kiln Feed produced when the raw
mill was running had merely been stockpiled for continued use while the raw mill was turned

off,
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8.2 Kiln Subsystem

The Kiln Input rate is calculated by adding the Kiln Feed, the Coal and the Tire mercury mass
flow rates. Because the Coal and Tire flow rates were small in comparison to the Kiln Feed
flow rates, the Kiln Input happened to be in balance with the Blending System Input since the
Kiln Feed was in balance with the Blending System Input. Again, Kiln Input values essentially

did not change when the raw mill was turned off.

The Kiln Output is the sum of the Clinker, Stack and Return Dust values. Although the
Clinker mercury values remained unchanged between the roller mill running and off sampling
times, there is a pronounced change in the corresponding Stack and Return Dust mercury
mass flow rates. With the roller mill running, the mercury flow rates found in the Return Dust
were an order of magnitude higher than those found in the Stack. With the roller mill off, this
relationship is reversed; the mercury flow rates found in the Return Dust were now an order

of magnitude less than those found in the Stack.

While the roller mill was running, the mercury levels in the Kiln Feed matched those found
in the Return Dust, suggesting that not only had the system achieved equilibrium, but also that
the Return Dust mercury levels were the driver in determining the Kiln Feed levels. With the
raw mill off, the mercury levels found in the Stack more nearly matched and even slightly
exceeded the Kiln Feed levels. The Return Dust levels now were an order of magnitude less
than the Kiln Feed levels. This suggests not only that the system had not achieved a new
equilibrium, but also that the Kiln Feed may be. very slow to shift to reflect changes in the
Return Dust. In other words, Return Dust may be the driver in determining mercury levels

in Kiln Feed, but it is a process which adjusts relatively slowly.

With the roller mill off, the Kiln Output is increased somewhat because of increased stack
ernissions, yet is still basically in balance with the Kiln Input. Because lower mercury level
Return Dust is accumulated while the roller mill is off and is then slowly reintroduced into the
kiln system when the roller mill is turned back on, presumably there would be a period of

correspondingly low mercury levels in the stack at some later time.
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8.3 Total System

The Total Input rate is calculated by adding the Raw Feed, Water, Tires and Coal mercury
mass flow rates. The Total Output is the sum of Clinker and Stack mercury mass flow rates.
Kiln Feed and Return Dust values do not appear in the total system metals balance because
they are internal to the S)}stem. With the raw mill running, the Total Input and Total Output
match well with a good metals balance. Both the Total Input and Total Qutput rates are
significantly less than the Kiln Feed and Return Dust mass flow rates, indicating that mercury

levels had built up to a stable equilibrium level while the raw mill was running prior to testing.

The Total Input rate and the Total Output rate are not in balance for the samples taken when
the raw mill was turned off. This is a strong indicator that the raw mill off sampling was

performed while the system was still moving to a different equilibrium point.

With the roller mill running, each subsystem input closely matches the subsystem output and
the total system input matches the total system output. This strongly indicates a good metal
balance with a system in equilibrium. This robust equilibrium suggests that the roller mill on
condition is the appropriate value to reflect accurate annual average mercury levels. In
addition, this equilibrium strongly supports the validity and accuracy of the stack testing

methods used.
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Ash Grove - Seattle, WA

3i25/97 - 3/27/97

Mercury Balance

Roller Mill Running
Rolter Mill Off

Roller Mill Running
Rolter Mill Off

Roller Mill Running
Roller Mill Off

Roller Mill Running
Roller Mill Off

Water
Ib/hr

min

max

RawMix
Ib/hr

min

max

Return Dust
Ib/hr

min

max

Blending Input

0] 1.11E-086

0.006826| 0.012678

0.141927]0.263579

Blending Output

Kiln Feed
Ib/hr

min

max

Coal
Ib/hr

min

max

Tire
Ib/hr

min

max

0.17465

0.32435

0.000793

0.001472

6.27E-05

0.000116

0.173745

0.322669

0.000404

0.001004

4.12E-05

7.65E-05

Clinker
Ib/hr

min

max

Stack
Ib/hr

min

max

Return Dust
Ib/hr

min

max

0

0.004809

0.006044

0.011225

0.141927

0.263579

0

0.004898

0.217686

0.404273

0.025517

0.047389

System Removal
Efficiency (%)

min

max

93.6044

98.1456

-132.088

32.7611

SRE minimum =100 * { 1 - Stack minimum / Kiln [nput maximum)
SRE maximum = 100 * ( 1 - Stack maximum / Kiln Input minimum)

ib/hr lb/hr
min max min max
0.148754] 0.276258 0.17465| 0.32435
0.173745} 0.322669
Kiln Input Kiln Output
Ib/hr Ib/hr
min max min max
0.175505| 0.325939 0.147971|0.279713
0.17419}| 0.32375 0.243203| 0.456561
Total Input Total Output
Ib/hr Ib/kr
min max min max
0.007682{ 0.014267 0.006044) 0.016133
0.000445(0.001081 0.2176861 0.409172

Blending Input = Water + RawMix + Return Dust
Blending Output = Kiln Feed
Kiln Input = Kiln Feed + Coal + Tire

Kiln Output = Clinker + Stack + Return Dust

Total System Input = Water + RawMix + Coal + Tire
Total System Output = Clinker + Stack
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Mercury Balance
Seattle - 3/97 - Raw Mill Running
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Mass Flow Rate (Ib/hr)
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Mercury Balance
Seattle - 3/97 - Raw Mill Off
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Mercury Balance
Seattle - 3/97
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Mercury Study - March, 1887

Ash Grove Cement Company - Seattle, WA Plant

47

Stack Emissions ]
1 2 4 avg
Roller Mill ON 03/25/97 03/25/97 03/26/97
07:00 10:45 13:13
Mercury 09:10 14:58 15:54
Stack - yg 40 41 38 40
Stack - ng/dscm 16660 17927 16616 17068
Stack - ng/dscm @ 7% 02 21442 23509 20621 21857
Stack - mg/hr 3965 4034 3761 3920
Stack - Ib/hr 0.008733 0.008885 0.008284 0.008634
02-% 10.1 10.3 9.7 10.0
- |flowrate - dscfm 140070 132425 133221 135239
stack temp - °F 228.9 2255 232.3 228.9
5 6 7 avg
Roller Mill OFF 03/27/97 03/27/97 03/27/97
07:00 10:45 14:50
Mercury 09:23 12:59 17:10
Stack - pg 1500 1500 1500 1500
Stack - ng/dscm 793651 814332 811249 806411
Stack - ng/dscm @ 7% 02 861855 832295 756803 816984
Stack - mgrhr 141499 143757 138298 141185
Stack - Ib/hr 0.311672 0.316645 0.304621 0.310979
02-% 8.1 7.3 6 7.1
flowrate - dscfm 104923 103890 100325 103046
stack temp - °F 395.8 424.8 431.3 4173
Stream Feed Rates ]
Roller Mill ON Roller Mill OFF
Run 1 2 4] avg 5 6 7| avg
Roller Mill Raw Feed tph 172 205 191 189 0 0 0 Q
Roller Mill Spray Water |tph 3.83 3.83 3.83 3.8 0 0 0 0.0
Kiln Feed tph 157 156 155 156 154 154 159 156
Baghouse Return Dust |[tph 17.2 20.5 18.1 18.9 12.3 12.3 12.7 12.4
Whole Tires tph 1.59 1.53 1.08 1 1.26 1.5 0 1
Raw Coal tph 9.36 5.78 12.7 9.3 11 11.6 14.7 12.4
Clinker tph 95 94 .4 93.8 94.4 93.2 93.2 96.2 94.2
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Ash Grove Cement Company - Seattle, WA Plant
Mercury Study - March, 1997

| Streams Concentrations in ppm
Water was reported in ug with accompanying sample volume

Run ug mls ppm

1 < 0.03 270 < 0.000111

2 < - 0.03 265 < 0.000113

4 < 0.03 270 < 0.000111

Run Kiln Feed Retumn Dust Clinker

1 0.68 6.2 < 0.02

2 0.89 6 < 0.02

4 0.83 39 < 0.02

5 0.82 1.5 < 0.02

6 0.72 1.5 < 0.02

7 0.85 1.4 < 0.02

Roller Mill Raw Feed

Run Coal Tire RawMix Water

1 0.065 0.032 0.039 < 0.000111
2 0.07 0.032 0.02 < 0.000113
‘14 0.054 0.032 0.02 < 0.000111
5 0.047 0.032

6 0.03 0.032
|7 < 0.02 0.032
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Section 9.0 has been provided by Gossman Consulting, Inc. for inclusion into this report.

9.0
GCI Quality Assessment Review

Gossman Consulting, Inc. (GCI) has conducted a quality assessment of this test and test
report. The assessment is to provide a review of the actual test procedures performed with
respect to the test plan, QAPP and methods specified for this test. The actual field sampling
for this test was not observed by GCI but was directed and observed by Hans Steuch, the
designated process sample manager for Ash Grove Cement. GCI did review the sampling

documentation such as sample transfer and chain of custody forms provided in the test report.

9.1 PCDD/PCDF Testing

The PCDD/PCDF sampling and sample management followed the test plan, QAPP, and PCA

methods except as noted below.

. The sample train originally designated as the Run-1 sample train was set up and
prepared for sampling when a decision to postpone sampling was made by Ash Grove.
The next day the original Run-1 sample train was designated as the field blank. The
sample train originally to be used as a field blank was used as the Run-1 sample train.
The subsequent analysis of this sample train used as the field blank yielded minor
PCDD/PCDF contamination.

. Field sampling data sheets are not always filled in consistently for each test run. As an
example, the leak check information for Run 2 and for Run 7 are incomplete on the field
sampling data sheets. The post-test leak checks are mandatory in the method. Leak
checks before the test run are recommended. Leak checks are optional during a test run
unless a component of the sample train is changed. A leak check is then mandatory
prior to the change.

. Method 23 and PCA guidance requires that the temperature of the gas entering the
sorbent trap be maintained below 50<C at all times and specifically below 20°C during
the actual run. The method 23 sample diagram shows a temperature sensor between the
condenser and trap. The test report appendix contained a diagram of the method 23

sample train used for this part of the test. The test report diagram indicates that a
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temperature sensor was positioned at the outlet of the trap rather than at the inlet and
that the condenser/trap module was positioned above the ice bath. The review of the
summaries, computer printouts and field notes did not indicate that temperatures were
monitored either for the method 23 position or for the position indicated in the diagram.
The test narrative describes that a thermocouple was used to monitor the temperature
at the inlet to the sorbent module. Stack testing personnel were asked about this
confusion. They confirmed that temperature monitoring took place as described in the

narrative but that temperature readings were not documented.

The analysis of the stack samples for PCDD/PCDF followed method 23 as prescribed by the

test plan except as noted below. Quality Assurance Objectives, as given in the QAPP of the

test plan, were met with the following exceptions.

The precision evaluation, as described in the QAPP, was not determined by analysis of
duplicates because of the low number of samples and cost of running a duplicate. Alta
Analytical did multiple runs of the congener standards (LCS1/LCS2) and calculated the
relative per cent difference which does give a measure of precision. The 1,2,3,7,8,9-
HxCDF congener had a slightly high recovery in the LCS! run which is not significant.
The per cent differences were all within the precision objectives given in the QAPP.

Alta Analytical substituted the Alternate Recovery Standard compound for the
Recovery Standard compounds which are part of the internal recovery standard solution
added to each sample prior to analysis. The other components of the recovery standard
solution were as listed in method 23 and analysis recoveries and ratios of the
components of the solution met the requirements of method 23 for a valid test.

A method blank was analyzed prior to analysis of the field blank and test run samples.
This method blank results showed a minor contaminant of OCDD although the level
identified was not significant in the analysis of the test run samples. A method blank
was also run prior to the analysis of the trip blank. It likewise showed a low and
insignificant level of OCDD contamination.

Analytical results for the field blank showed the probability of contamination of the field
blank sample. The sample train used as a field blank was originally prepared as the
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sample train for Run 1, which was postponed after the sample train was set up and leak
checked and ready for sampling. This set-up activity may or may not have effected the
sample, although it should not have. The level of field blank contamination is not
significant in that it is well below levels of concern. However, as a result of the field
blank contamination the trip blank, comprised of only the absorbent resin, was analyzed
14 days later on April 25 to check for contamination. This analysis was 17 days beyond
the 14 day extraction requirement. If the trip blank was maintained at <20<C it should
not have had an influence on the results. Analytical results of the trip blank did not
show the same pattern of contamination as the field blank, but it did show a low level
of OCDD similar to the method blanks.

Alta Analytical did not determine detection limits for the PCDD/PCDF run samples.
Detection limits determined for the method blank were used in reporting detection limits
for each run in the sample analysis report. This does not specifically follow method 23
nor the QAPP. However, the detection limits from the method blanks do meet the
requirements of the QAPP detection limits in magnitude. Given that the results are not
used for demonstrating compliance with a source emission standard but for internal
review and information, this should not be a problem. The results of the individual run
sample analysis show that all ion ratio and signal to noise ratio criteria for acceptable

results for method 23 were met for all reported congeners and quality control standards.

9.2 Mercury (Hg) Testing
The mercury (Hg) sampling and sample management followed the test plan, QAPP and PCA

guidance methods except as noted below.

A chain of custody form was not completed for the (Hg) stack samples; AmTest was
both the sampling and analysis firm. An analysis request form was initiated for the stack
samples, however the lab receiving portion of the form was not completed. As an
added note the analysis request form did not specify the analysis method.

A chain of custody form was prepared by Ash Grove personnel for the process samples.
A sample analysis request form was not included for the process samples. The process

samples were taken by Ash Grove personnel and were transferred to AmTest for
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analysis. The Ash Grove chain of custody form did not indicate the analysis method to
be used on the process samples.

The chain of custody indicated some sampling variations from the test plan and QAPP.
Some samples were composites of individual samples taken during the stack sampling
run rather than sinéle grab samples for each run as in the test plan and QAPP. This
procedure would not effect the accuracy of sample with respect to the overall (Hg)
inputs. However, some samples were taken well after the end of the stack sampling run
which should normally not be included in a run composite. These streams are large,
relatively homogenous and consistent. Therefore, including them will not likely effect
the result of determining the input during stack sampling.

Another variance from the test plan noted from the chain of custody form was that only
one sample of tire derived fuel (TDF) was taken. It was taken during the first run of
the first day of testing. The test plan called for a tire sample to be taken during each run
with these individual samples prepared into a daily composite. This variation is also not
significant given the low concentration of (Hg) in TDF, a relatively low mass input rate,
and thus a minimal contribution to the overall input of (Hg).

Raw feed and water samples were not taken during the second phase of testing, which
was with the roller-mill down. With the roller-mill down, raw feed and the mill quench
water were no longer part of the system input. Therefore the need to sample these
streams for the purpose of doing a metal balance was eliminated for this phase of

testing.

The (Hg) analysis followed the test plan, QAPP, and the PCA guidance methods except as

noted below.

Analysis of the stack samples and liquid process samples was conducted using EPA
method 245.1 rather that SW-846 7470 as given in the QAPP. Laboratory personnel
informed GCI that method 245.1 is the same as 7470; it is the normal method that they
use for this analysis, and that 245.1 is referenced in 7470. A comparison of the two
methods shows that they are very similar. These methods are for analyzing very similar

matrix’s, and 7470 does reference 245.1 for it’s precision and accuracy measures. The
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effects of this apparent method variation are not significant for these sample analysis
results.

Analysis of the solid process samples was conducted using method SW-846 7470 rather
than 7471 as given in the QAPP. Laboratory personnel informed GCI that methods
7470 and 7471 wefe the same. A review of the methods suggest that the methods are
similar but that the differences between them are real and are to account for the matrix
differences. Method 7470 specifies that it is for liquid samples but may be used for
certain solid and sludge-type wastes. Method 7470 also states however, that 7471 is
usually the method of choice for these waste types. The two methods are similar but
differ primarily in the dissolution reagents. Method 7471 uses a more aggressive acid
reagent for the solid matrix’s. This variation in method did not, in this case, appear to
have an effect because the metal balance performed on the system suggests that all of
the mercury was accounted for.

The analysis for and reporting of total solids is not part of the test plan, QAPP, or PCA
methods. It was performed by the laboratory because it is routinely done on these types
of samples for any analysis that is performed. The analysis for all samples was done on
the total sample, and no adjustment to the results was made based on the solids

reported. Therefore, this variation has no effect on the test results.

9.3 Quality Control and Assurance of the Testing

Quality assurance objectives from the QAPP were met or exceeded with the following

exceptions.

The precision objectives, through running of duplicates, were tested for on four of the
eight sample types, all met the QAPP criteria, although the QAPP specified objectives
for all eight sample types.

The accuracy objectives, through spike recoveries, were tested for on four of eight
sample types, all met the QAPP criteria, although the QAPP specified objectives for all
eight. Four method blanks were run with the process samples but there were seven

sample types.
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This review of the test shows that testing followed the test methods and procedures with
some variations. However, the variations were not significant enough to cause major errors

in the results. Therefore, the information from the testing is deemed reliable.
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APPENDIX A

Computer Printouts of Results
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FILE NAME:
CL1ENT:
LOCATION:

METHOBS 1, 2, 3A. 4 AND 23
AM TEST-AIR QUALITY, LLC

JAA\G7 - 043WD\23R1
Ash Grove Cement Company
Seattle, Washington
SAHPLE SITE: Cement Kiln Main Stack

SAMPLE DATE: March 25, 1997

RUN #:
OPERATOR:

1 - Method 4/23
Guenthoer/Lawrence

IMPINGER WEIGHTS

FINAL  INITIAL
659.9 338.0
447.0 447.0
357.3 354.6
78B.0 761.5

TOTAL H20 GAIN:
TOTAL VOLUME (scf)
PERCENT MOISTURE:
Bws:

INIT. METER VOLUME:
FINAL METER VOLUME:

VOLUME SAHPLED:
STD VOLUME (dscf)
STD VOLUME (dscm):
Y FACTOR:

DELTA H @:

Y FACTOR CAL. CHECK:

PERCENT ERROR (X):

NET
321.9
0.0
2.7
26.5
3511
16.55
12.06
0.1206

840.322
962.526
122.204
120.687
3.418
0.976
1.910
0.984
0.8

LAB #:

START TIME:
STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:

METER TEMPERATURE:

BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE :

AVERAGE CONC. CO02:

AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECULAR WE1GHT:

1451
0700
1013
180.0

0.84
0.356
0.0007
156
132.7
66.2
30.05
-0.50
30.01
1.659
30.17

18.7
10.1
31.40
29.78

hours
hours
minutes

inches

sq. feet
inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent
g/g-mole-dry
g/g-mole-wet

SAMPLE
POINT "

NW

1
2
3
SW 1
2
3

H20

VELOCITY TEMPERATURE

°F

SAMPLE

POINT " H2Q

SE 1 0.12
2 0.15
3 0.18

NE 1 0.11
2 0.15
3 0.17

°F

VELOCITY TEMPERATURE

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

98 X
226.9 degrees F
0.150 inches H20

194005 acf/min

686.9

24.4
131543

degrees R

ft/sec
dscf/min
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METHODS 1. 2, 3A, 4 AND 23
AN TEST-AIR QUALITY, LLC

FILE NAME:  JAA\97-043WD\23R2
CLIENT: Ash Grove Cement Company
LOCATION: Seattle, Washington

SAMPLE SITE: Cement Kiln Main Stack
SAMPLE DATE: March 25, 1997

RUN #: 2 - Hethod 4/23
OPERATOR: Guenthoer

IMPINGER WEIGHTS

FINAL  INITIAL NET

642.1 315.4 326.7

467.3 460.5 6.8

330.8 327.8 3.0

799.9 767.7 32.2
TOTAL H20 GAIN: 368.7
TOTAL VOLUME (scf): 17.38
PERCENT MOISTURE: 12.82
Bws: 0.1282
INIT. METER VOLUME: 963.655
FINAL METER VOLUME: 1083.679
VOLUME SAMPLED: 120.024
STD VOLUME (dscf): 118.201
STD VOLUME (dscm): 3.348
Y FACTOR: 0.976
DELTA H @: 1.910
Y FACTOR CAL. CHECK: 0.985
PERCENT ERROR (X): 0.9

SAHPLE VELOCITY TEMPERATURE

POINT " H20 °F

NW 1 0.11 224
2 0.14 229
3 0.17 230
SWo1 0.11 229
2 0.17 229

3 0.18 231

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOM:

LAB #: 1452

START TIHE: 1117 hours
STOP TIME: 1435 hours
SAMPLE LENGTH: 180.0 minutes

PITOT TUBE Cp: 0.84

NOZZLE DIAMETER: 0.356 inches
NOZZLE AREA: 0.0007 sq. feet
STACK DIAMETER: 156 inches
STACK AREA: 132.7 sq. feet
METER TEMPERATURE: 67.6 degrees F
BAROHMETRIC PRES.: 30.05 inches Hg
STATIC PRESSURE: -0.50 inches H20

STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

30.01 inches Hg
1.595 inches H20
30.17 inches Hg

AVERAGE CONC. CO2: 18.1 percent
AVERAGE CONC. 02: 10.4 percent
HOLECULAR WEIGHT: 31.31 g/g-mole-dry
HOLECULAR WEIGHT: 29.61 g/g-mole-wet

SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
SE 1 0.10 220
2 0.15 220
3 0.18 216
NE 1 0.12 205
2 0.15 212
3 0.16 216

98 %
221.8 degrees F
0.144 inches HzD

681.8 degrees R

23.8 ft/sec

189855 acf/min 128585 dscf/min
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METHODS 1, 2, 3A. 4 ANO 23
AM TEST-AIR QUALITY, LLC

FILE NAHME:  JAA\97-043WD\23R4 LAB #: 1453

CLIENT: Ash Grove Cement Company START TIME: 1303 hours
LOCATION: Seattle, Washington STOP TIME: 1613 hours
SAMPLE SITE: Cement Kiln Main Stack SAMPLE LENGTH: 180.0 minutes
SAMPLE DATE: March 26, 1997

RUN #: 4 . Hethod 4/23

OPERATOR : Clark

IHPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL  INITIAL NET NOZZLE DIAMETER: 0.356 inches
----------------- NOZZLE AREA: 0.0007 sq. feet
636.3 340.3 296.0 STACK OIAMETER: 156 inches
450.0 452.0 -2.0 STACK AREA: 132.7 sq. feet
356.9 355.2 1.7 METER TEMPERATURE: 58.6 degrees F
816.4 790.4 26.0 BAROMETRIC PRES.: 29.80 inches Hg
TOTAL H20 GAIN: 321.7 STATIC PRESSURE: -0.50 inches H20
TOTAL VOLUME (scf): 15.17 STACK PRESSURE: 29.76 inches Hg
PERCENT MOISTURE: 11.15 ORIFICE PRESSURE: 1.640 inches H20
Bws: 0.1115 METER PRESSURE: 29.92 inches Hg
INIT. METER VOLUME: 113.982 AVERAGE CONC. CO02: 19.8 percent
FINAL METER VOLUME: 235.564 AVERAGE CONC. 02: 9.7 percent
VOLUHE SAMPLEO: 121.582 MOLECULAR WEIGHT: 31.56 g/g-mole-dry
STD VOLUME (dscf): 120.817 MOLECULAR WEIGHT: 30.04 g/g-mole-wet
STD VOLUME (dscm): 3.422
Y FACTOR: 0.976
DELTA H @: 1.910
Y FACTOR CAL. CHECK: 0.978
PERCENT ERROR (X): 0.2
SAHPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F POINT " H20 °F
NW 3 0.17 253 SE 3 0.16 230
2 0.16 247 2 0.15 226
1 0.13 242 1 0.12 223
SW 3 0.18 236 NE 3 0.17 222
2 0.17 238 2 0.13 224
1 0.11 230 1 0.11 223
PERCENT 1SOKINETICS: 100 X
STACK GAS TEMPERATURE : 232.8 degrees F 692.8 degrees R
AVERAGE VELOCITY HEAD: 0.146 inches H20
STACK GAS VELOCITY: 24.1 ft/sec
STACK GAS AIR FLOW: 192106 acf/min 129390 dscf/min
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FILE NAME:

LOCATION:

METHOOS I. 2, 3A, 4 AND 23
AN TEST-AIR QUALITY, LLC

JAA\G7 -043WD\23R5
CLIENT: Ash Grove Cement Company
Seattle, Washington
SAHPLE SITE: Cement Kiln Hain Stack

SAMPLE DATE: March 27, 1997
RUN #: 5 - Hethod 4/23

OPERATOR: Guenthoer

IMPINGER WEIGHTS

LAB #:

START TIME:
STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA;

METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. CO2:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
HOLECULAR WEIGHT:

1454

0700 hours
1011 hours
180.0 minutes

0.84
0.356 inches

0.0007 sq. feet

156 inches

132.7 sq. feet
55.3 degrees F
30.00 inches Hg
-0.65 inches H20
29.95 inches Hg
1.163 inches H20
30.09 inches Hg

22.9 percent

7.8 percent
31.98 g/g-mole-dry
30.70 g/g-mole-wet

FINAL  INITIAL NET

514.6 319.9 194.7

448.0 447.6 0.4

335.2 334.6 0.6

895.5 875.2 20.3

TOTAL H20 GAIN: 216.0

TOTAL VOLUME (scf): 10.18

PERCENT MOISTURE: 9.13

Bws: 0.0913

INIT. METER VOLUME: 235.947

FINAL METER VOLUME: 336.792

VOLUME SAMPLED: 100.845

STD VOLUME (dscf): 101,408

STD VOLUME (dscm): 2.872

Y FACTOR: 0.976

DELTA H @: 1.910

Y FACTOR CAL. CHECK: 0.980

PERCENT ERROR (X): 0.5
SAHPLE VELOCITY TEMPERATURE

POINT " H20 °F

NW 3 0.17 362

2 0.11 366

1 0.06 367

SW 3 0.14 386

2 0.11 403

1 0.0B 400

SAHPLE VELOCITY TEMPERATURE
POINT " H20 °F
SE 3 0.140 412
2 0.150 423
1 0.085 410
NE 3 0.140 416
2 0.110 421
1 0.070 412

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

105 %
398.2 degrees F
0.111 inches H20

184208 acf/min

858.2 degrees R

23.1 ft/sec

103104 dscf/min

AGCS2M003191
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METHODS 1, 2, 3A, 4 AND 23
AM TEST-AIR QUALITY, LLC

FILE NAME:  JAA\97-043WD\23R6 LAB #: 1455

CLIENT: Ash Grove Cement Company START TIME: 1045 hours
LOCATION: Seattle, Washington STOP TIME: 1356 hours
SAMPLE SITE: Cement Kiln Main Stack SAMPLE LENGTH: 180.0 minutes
SAHPLE DATE: March 27, 1997

RUN #: 6 - Method 4/23

OPERATOR: Guenthoer

IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL  INITIAL NET NOZZLE DIAMETER: 0.356 inches
----------------- NOZZLE AREA: 0.0007 sq. feet
510.4 317.2 193.2 STACK DIAMETER: 156 inches
461.5 461.4 0.1 STACK AREA: 132.7 sq. feet
330.1 328.6 1.5 METER TEMPERATURE: 58.3 degrees F
846.7 822.7 24.0 BAROMETRIC PRES. : 30.00 inches Hg
TOTAL H20 GAIN: 218.8 STATIC PRESSURE: -0.65 inches H20
TOTAL VOLUME (scf): 10.32 STACK PRESSURE: 29.95 inches Hg
PERCENT MOISTURE: 9.65 ORIFICE PRESSURE: 1.071 inches H20
Bws: 0.0965 METER PRESSURE: 30.08 inches Hg
INIT. METER VOLUKE: 336.987 AVERAGE CONC. CO02: 23.4 percent
FINAL METER VOLUME: 433.646 AVERAGE CONC. 02: 7.0 percent
VOLUME SAHPLED: 96.659 HOLECULAR WE1GHT: 32.02 g/g-mole-dry
STD VOLUME (dscf): 96.614 MOLECULAR WEIGHT: 30.67 g/g-mole-wet
STD VOLUME (dscm): 2.736
Y FACTOR: 0.976
DELTA H @: 1.910
Y FACTOR CAL. CHECK: 0.984
PERCENT ERROR (X): 0.8
SAMPLE VELGCITY TEMPERATURE SAHPLE VELGCITY TEMPERATURE
POINT " H20 °F POINT " H20 °F
NW 3 0.120 426 SE 3 0.130 434
2 0.115 427 2 0.130 432
1 0.075 414 1 0.080 413
SW 3 0.120 423 NE 3 0.130 419
2 0.110 432 2 0.130 421
1 0.080 424 i 0.090 417
PERCENT ISOKINET1CS: 103 x
STACK GAS TEMPERATURE: 423.5 degrees F 883.5 degrees R
AVERAGE VELOCITY HEAD: 0.108 inches H20
STACK GAS VELOCITY: 23.2 ft/sec
STACK GAS AIR FLOW: 184397 acf/min 99675 dscf/min

AGCS2M003192
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METHODS 1, 2, 3A. 4 AND 23
AM TEST-AIR QUALITY, LLC

FILE NAME:  JAA\97-043WD\23R7 LAB #: 1456
CLIENT: Ash Grove Cement Company START TIME: 1455 hours
LOCATION: Seattle. Washington STOP TIME: 1806 hours
SAMPLE SITE: Cement Kiln Main Stack SAMPLE LENGTH: 180.0 minutes
SAMPLE DATE: March 27, 1997
RUN #: 7 - Method 4/23
OPERATOR: Orton
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL  INITIAL NET NOZZLE DIAMETER: 0.356 inches
----------------- NOZZLE AREA: 0.0007 sq. feet
566.2 377.1 189.1 STACK DIAMETER: 156 inches
375.7 376.4 -0.7 STACK AREA: 132.7 sq. feet
371.7 370.4 1.3 METER TEMPERATURE: 62.0 degrees F
815.7 794.3 21.4 BAROMETRIC PRES.: 30.00 inches Hg
TOTAL H20 GAIN: 211.1 STATIC PRESSURE: -0.65 inches H20
TOTAL VOLUME (scf): 9.95 STACK PRESSURE: 29.95 inches Hg
PERCENT MOISTURE: 9.43 QRIFICE PRESSURE: 1.075 inches H20
Buws: 0.0943 METER PRESSURE: 30.08 inches Hg
INIT. METER VOLUME: 433.856 AVERAGE CONC. CO02: 24.6 percent
FINAL METER VOLUME: 530.199 AVERAGE CONC. 02: 6.1 percent
VQLUME SAMPLED: 96.343 MOLECULAR WEIGHT: 32.18 g/g-mole-dry
STD VOLUME (dscf): 95.617 HMOLECULAR WEIGHT: 30.84 g/g-mole-wet
STD VOLUME (dscm): 2.708
Y FACTOR: 0.976
DELTA H @: 1.910
Y FACTOR CAL. CHECK: 0.990
PERCENT ERROR (X): 1.4
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
PQINT " H20 °F POINT * Hz20 E
NW 3 0.13 427 SE 3 0.12 441
2 0.11 429 2 0.11 437
1 0.08 420 1 0.07 420
SW 3 0.13 421 NE 3 0.13 436
2 0.12 434 2 0.14 435
1 0.07 417 1 0.08 422
PERCENT ISOKINETICS: 104 ¥
STACK GAS TEMPERATURE: 428.3 degrees F 888.3 degrees R
AVERAGE VELOCITY HEAD: 0.106 inches H2Q
STACK GAS VELOCITY: 22.9 ft/sec
STACK GAS AIR FLOM: 182574 acf/min 98400 dscf/min
AGCS2M003193
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\R1 LAB NUMBER(S): 1451, 3499-0002-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.418 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 131543 dscf/min
SAMPLE TIMES: 0700-1013 OXYGEN (%): 10.1
MAIN CEMENT KILN STACK
DL Field
Run 1 Run 1 Blank
ANALYTE pg pg Pg
DIOXINS
2,3,7,8-TCDD 33 U 3.3 28 U
TCDDs (total) 7.5 27 3.0 U
1,2,3,7,8-PeCDD 1.3 U 13 12 U
PeCDDs (total) 9.4 0.9 12 U
1,2,3 4,7, 8-HxCDD 20 U 2.0 24 U
1,2, 3,6, 7, 8HxCDD 18 U 1.8 22 U
1,2, 3,7, 8,9-HxCDD 1.7 U 1.7 21 U
HxCDDs (total) 14 1.6 24 U
1,2,3,4,6,7,8-HpCDD 8.1 11 3.9
HpCDDs (total) 15 1.1 7.5
OCDD 58 M 11 E 34 M
FURANS
2,3,7,8-TCDF 22 U 2.2 18
TCDFs (total) 29 1.5 110
1,2,3,7, 8-PeCDF 13 U 1.3 4.0
2,3,4,7, 8-PeCDF 1.3 U 1.3 9.3
PeCDFs (total) 16 U 16 43
1, 2,3, 4,7, 8-HxCDF 2.1 0.36 27
1,2, 3, 6,7, 8-HxCDF 14 U 1.4 09 u
2,3,4,86,7, 8-HxCDF 23 0.35 12 U
1,.2,3,7, 8, 9-HxCDF 1.0 U 1.0 14 U
HxCDFs (total) 7.8 0.41 7.0
1,2,3,4,6,7, 8-HpCDF 7.7 0.52 33
1.2, 3,4,7, 8, 9-HpCDF 10 U 1.0 14 U
HpCDFs (total) 7.7 0.68 3.3
OCDF 13 2.0 5.1
Toxic Equivalent (TEQ) 0.67 7.0
pg = picograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003194 S300609
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC

FILE NAME: JAANG7-043WD\DF\R2 LAB NUMBER(S): 1452, 3499-0003-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.348 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 128585 dscf/min
SAMPLE TIMES: 1117-1435 OXYGEN (%}): 10.4
MAIN CEMENT KILN STACK
DL Field
Run 2 Run 2 Blank
ANALYTE Pg Pg [&]¢]
DIOXINS
2,3,7,8-TCDD 28 U 2.8 28 U
TCDDs (total) 22 2.7 30 U
1,2,3,7, 8-PeCDD 11 0.91 12 U
PeCDDs (total) 74 0.91 12 U
1,2,3,4,7, 8-HxCDD 23 16 24 VU
1,2, 3,6, 7, 8-HxCDD 26 1.4 22 U
1, 2,3,7, 8, 9-HxCDD 31 1.4 21 U
HxCDDs (total} 290 1.6 24 U
1,2,3,4,6,7,8-HpCDD 330 1.1 3.9
HpCDDs (total) 590 1.1 7.5
OCDD 2200 M 11 E 34 M
FURANS
2,3,7,8-TCDF 6.3 1.5 18
TCDFs (total) 130 1.5 110
1,2, 3,7, 8-PeCDF 19 1.5 4.0
2,3,4,7, 8-PeCDF 31 1.5 9.3
PeCDFs (total) 300 1.5 43
1,2,3, 4,7, 8-HxCDF 87 0.36 2.7
1,2, 3,6, 7, 8-HxCDF 79 0.28 095 U
2,3,4,6,7, 8-HxCDF 180 0.35 12 U
1.2,3,7, 8, 9-HxCDF 34 0.41 1.4 U
HxCDFs (total) 880 0.41 7.0
1,2,3,4,6,7, 8-HpCDF 920 0.52 3.3
1,2, 3,4,7 8, 9-HpCDF 100 0.68 14 U
HpCDFs (total) 1300 0.68 3.3
OCDF 770 2.0 51
Toxic Equivalent (TEQ) 85 7.0
pg = picograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003195
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAAVS7-04 3WDI\DF\R4 LAB NUMBER(S): 1453, 3499-0004-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.422 dscm
SAMPLE DATE: March 26, 1997 AIRFLOW: 129390 dscf/min
SAMPLE TIMES: 1303-1613 OXYGEN (%): 9.7
MAIN CEMENT KILN STACK
DL Field
Run 4 Run 4 Blank
ANALYTE pg P9 Pg
DIOXINS
2,3,7,8-TCDD 19 U 1.9 28 U
TCDDs (total) 5.6 27 3.0 U
1,2,3, 7, 8-PeCDD 1.0 U 1.0 12 U
PeCDDs (total) 8.0 0.91 12 U
1,2,3, 4,7, 8-HxCDD 15 U 1.5 24 U
1,2, 3,86, 7, 8-HxCDD 1.9 U 1.9 22 U
1,2,3,7,8,9-HxCDD 1.3 U 1.3 21 U
HxCDDs (total) 14 1.6 24 U
1,2,3,4,6,7,8-HpCDD 8.6 1.1 3.9
HpCDDs (total) 15 1.1 7.5
OCDD 68 M 11 E 34 M
FURANS
2,3,7, 8TCDF 24 U 24 18
TCDFs (total) 13 1.5 110
1,2, 3,7, 8-PeCDF 17 U 1.7 4.0
2,3,4,7,8-PeCDF 16 U 1.6 9.3
PeCDFs (total) 1.7 U .17 43
1,2,3,4,7, 8-HxCDF 0.83 U 0.83 2.7
1,2,3,6,7, 8HxCDF 0.85 U 0.85 o9 u
2,3,4,6,7, 8-HxCDF 1.3 0.35 12 U
1,2, 3,7, 8, 9-HxCDF 1.0 U 1.0 1.4 U
HxCDFs (total) 33 0.35 7.0
1,2, 3,4,6,7, 8-HpCDF 6.0 0.41 33
1,2, 3,4,7, 8, 9-HpCDF 0.68 U 0.68 14 U
HpCDFs (total) 11 0.68 33
OCDF 9.9 2.0 5.1
Toxic Equivalent (TEQ) 0.35 7.0
pg = picograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003196 S300611



EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAAG7-043WD\DF\RS LAB NUMBER(S): 1454, 3499-0005-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.872 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW. 103104 dscf/min
SAMPLE TIMES: 0700-1011 OXYGEN (%): 7.8
MAIN CEMENT KILN STACK
DL Field
Run 5 Run 5 Blank
ANALYTE Pg pg pg
DIOXINS
2,3,7,8-TCDD 14 24 28 U
TCDDs (total) 3000 2.7 3.0 U
1,2, 3,7, 8-PeCDD 20 0.9 12 U
PeCDDs (total) 610 0.9 12 U
1,2,3,4,7, 8-HxCDD 16 1.6 24 U
1,.2,3,6,7, 8-HxCDD 18 1.4 22 U
1,2,3,7,8,9-HxCDD 12 1.4 21 U
HxCDDs (total} 530 1.6 24 U
1,2,3,4,6,7,8-HpCDD 65 1.1 39
HpCDDs (total) 140 1.1 7.5
OCDD 140 M 1.1 E 34 M
FURANS
2,3,7,8-TCDF 83 1.5 18
TCDFs (total) 8100 1.5 110
1,2,3,7, 8-PeCDF 14 1.5 4.0
2,3,4,7, 8-PeCDF 18 1.5 9.3
PeCDFs (total) 230 1.5 43
1,2,3, 4,7, 8-HxCDF 9.9 0.36 2.7
1,2, 3,6, 7, 8-HxCDF 6.5 0.28 0s U
2,3,4,86,7, 8-HxCDF 8.7 0.35 12 U
1.2,3,7,8, 9-HxCDF 2.7 0.41 14 U
HxCDFs (total) 66 0.41 7.0
1.2,3,4,6,7, 8-HpCDF 22 0.52 33
1,2,3,4,7,8, 9-HpCDF 6.5 0.68 14 U
HpCDFs (total) 35 0.68 33
OCDF 24 2.0 51
Toxic Equivalent (TEQ) 50 7.0
pg = picegrams of sample collected.
U = undetected at specified detection limit (DL}.
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003197 S$300612
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\RE LAB NUMBER(S): 1455, 3499-0006-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.736 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 938675 dscf/min
SAMPLE TIMES: 1045-1356 OXYGEN (%): 7.0
MAIN CEMENT KILN STACK
DL Field
Run 6 Run 6 Blank
ANALYTE Pg Pg pg
DIOXINS
2,3,7,8-TCDD 22 24 28 U
TCDDs (total) 5100 2.7 3.0 U
1,2, 3,7, 8-PeCDD 36 0.9 12 U
PeCDDs (total) 1700 0.9 1.2 U
1,2,3,4,7, 8-HxCDD 24 1.6 24 U
1,.2,3,6,7, 8-HxCDD 22 1.4 22 U
1,2, 3,7, 8, 9-HxCDD 15 1.4 21 U
HxCDDs (total) 7380 1.6 24 U
1,2,3,4,6,7,8-HpCDD 71 1.1 39
HpCDDs (total) 150 1.1 7.5
OCDD 120 M 11 E 34 M
FURANS
2, 3,7, 8-TCDF 200 1.5 18
TCDFs (total) 20000 1.5 110
1,2,3,7, 8-PeCDF 25 1.5 4.0
2,3,4,7, 8-PeCDF 33 1.5 9.3
PeCDFs (total) 970 1.6 43
1,2,3,4,7, 8-HxCDF 10 0.36 2.7
1,2, 3,6,7, 8-HxCDF 7.7 0.28 09 U
2,3,4,6,7, 8-HxCDF 9.4 0.35 12 U
1,2, 3,7, 8, 9-HxCDF 26 0.41 14 U
HxCDFs (total) 91 0.41 7.0
1,.2,3,4,6,7, 8-HpCDF 21 0.52 3.3
1,2,3,4,7, 8, 9-HpCDF 32 0.68 14 U
HpCDFs (total) 33 0.68 3.3
OCDF 14 20 5.1
Toxic Equivalent (TEQ) 88 7.0
pg = picograms of sample collected.
U = undetected at specified detection limit {DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003198 S300613
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\97-043WD\DF\R7 LAB NUMBER(S): 1456, 3499-0007-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.708 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 98400 dscf/min
SAMPLE TIMES: 1455-1806 OXYGEN (%): 6.1
MAIN CEMENT KILN STACK
DL Field
Run 7 Run 7 Blank
ANALYTE Pg Pg Pg
DIOXINS
2,3,7,8-TCDD 26 24 28 U
TCDDs (total) 5700 27 30 U
1,2, 3,7, 8-PeCDD 45 0.9 12 U
PeCDDs (total) 2100 0.9 12 U
1,2, 3,4,7, 8-HxCDD 33 16 24 U
1,2,3,6,7, 8-HxCDD 30 14 22 U
1,2,3,7,8,9-HxCDD 24 1.4 21 U
HxCDDs (total) 960 1.6 24 U
1,2,3,4,6,7,8-HpCDD 130 1.1 3.9
HpCDDs (total) 270 1.1 7.5
OCDD 520 M 11 E 34 M
FURANS
2,3,7,8-TCDF 190 1.5 18
TCDFs (total) 18000 1.5 110
1,2,3,7, 8-PeCDF 32 1.5 4.0
2,3,4, 7, 8-PeCDF 42 1.5 9.3
PeCDFs (total) 1000 1.5 43
1,2, 3,4, 7, 8-HxCDF 31 0.36 2.7
1,2,3, 86,7, 8-HxCDF 27 0.28 09 U
2,3, 4,6, 7, 8-HxCDF 48 0.35 12 U
1,2, 3,7, 8, 9-HxCDF 11 0.41 14 U
HxCDFs (total) 290 0.41 7.0
1,2,3,4,6,7, 8-HpCDF 210 0.52 3.3
1,2,3, 4,7, 8, 9-HpCDF 28 0.68 14 U
HpCDFs (total) 320 0.68 33
OCDF 190 2.0 5.1
Toxic Equivalent (TEQ) 96 7.0
pg = picograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003199 S300614
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\97-043WD\DF\R1 LAB NUMBER(S). 1451, 3499-0002-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.418 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 131543 dscf/min
SAMPLE TIMES: 0700-1013 OXYGEN (%): 10.1
MAIN CEMENT KILN STACK
DL Field
Run 1 Run 1 Blank
ANALYTE ng/m® ng/m’ ng/m>
DIOXINS
2,3,7,8-TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.002 0.001 0.001 U
1,2,3,7,8-PeCDD 0.0004 U 0.0004 0.0004 U
PeCDDs (total) 0.003 0.0003 0.0004 U
1,2,3, 4,7, 8-HxCDD 0.001 U 0.0006 0.001 U
1,2, 3,6,7, 8HxCDD 0.001 U 0.0005 0.001 U
1,2, 3,7, 8,9-HxCDD 0.0005 U 0.0005 0.001 U
HxCDDs (total) 0.004 0.0005 0.001 U
1,2,3,4,6,7,8-HpCDD 0.002 0.0003 0.001
HpCDDs (total} 0.004 0.0003 0.002
OCDD 0.017 M 0.0003 E 0.010 M
FURANS
2,3,7,8-TCDF 0.001 U 0.0006 0.005
TCDFs (total) 0.008 0.0004 0.032
1,2,3,7, 8-PeCDF 0.0004 U 0.0004 0.001
2,3,4,7,8-PeCDF 0.0004 U 0.0004 0.003
PeCDFs (total) 0.0005 U 0.0005 0.013
1,2, 3,4, 7, 8HxCDF 0.001 0.0001 0.001
1,2,3,6,7, 8-HxCDF 0.0004 U 0.0004 0.0003 U
2,3,4,6,7,8-HxCDF 0.001 0.0001 0.0004 U
1,2, 3,7, 8, 9-HxCDF 0.0003 U 0.0003 0.0004 U
HxCDFs (total) 0.002 0.0001 0.002
1,2, 3,4,86, 7, 8-HpCDF 0.002 0.0002 0.001
1,.2,3,4,7,8, 9-HpCDF 0.0003 U 0.0003 0.0004 U
HpCDFs (total) 0.002 0.0002 0.001
OCDF 0.004 0.0006 0.001
Toxic Equivalent (TEQ) 0.0002 0.002
nglm3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003200 S300615
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\D7-043WD\DF\R2 LAB NUMBER(S). 1452, 3499-0003-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.348 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW. 128585 dscf/min
SAMPLE TIMES: 1117-1435 OXYGEN (%) 10.4
MAIN CEMENT KILN STACK
DL Field
Run 2 Run 2 Blank
ANALYTE ng/m* ng/m® ng/m®
DIOXINS
2,3,7,8-TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.007 0.001 0.001 U
1,2,3,7, 8-PeCDD 0.003 0.0003 0.0004 U
PeCDDs (total) 0.022 0.0003 0.0004 U
1,2, 3, 4,7, 8-HxCDD 0.007 0.0005 0.001 U
1,2,3,6, 7, 8-HxCDD 0.008 0.0004 0.001 U
1,2,3,7, 8, 9-HxCDD 0.009 0.0004 0.001 U
HxCDDs (total) 0.087 0.0005 0.001 U
1.2,3,4,6,7,8-HpCDD 0.099 0.0003 0.001
HpCDDs (total) 0.176 0.0003 0.002
OCcDD 0.657 M 0.0003 E 0.010 M
FURANS
2,3,7,8-TCDF 0.002 0.0004 0.005
TCDFs (total) 0.039 0.0004 0.033
1,2,3,7, 8-PeCDF 0.006 0.0004 0.001
2,3,4,7, 8-PeCDF 0.009 0.0004 0.003
PeCDFs (total) 0.090 0.0004 0.013
1,2, 3,4,7, 8-HxCDF 0.026 0.0001 0.001
1,2, 3,6, 7, 8-HxCDF 0.024 0.0001 0.0003 U
2,3,4,6,7, 8-HxCDF 0.054 0.0001 0.0004 U
1,2,3,7, 8, 9-HxCDF 0.010 0.0001 0.0004 U
HxCDFs (total) 0.263 0.0001 0.002
1,2, 3,4,6,7, 8-HpCDF 0.275 0.0002 0.001
1,2, 3,4,7,8, 9-HpCDF 0.030 0.0002 0.0004 U
HpCDFs (total) 0.388 0.0002 0.001
OCDF 0.230 0.001 0.002
Toxic Equivalent (TEQ) 0.025 0.002
ng/m® = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; anaiyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003201 S300616
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\97-043WD\DF\R4 LAB NUMBER(S): 1453, 3499-0004-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.422  dscm
SAMPLE DATE: March 26, 1997 AIRFLOW: 129390 dscf/min
SAMPLE TIMES: 1303-1613 OXYGEN (%}): 9.7
MAIN CEMENT KILN STACK
DL Field
Run 4 Run 4 Blank
ANALYTE ng/m* ng/m* ng/m*
DIOXINS
2,3,7,8-TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.002 0.001 0.001 U
1,2,3,7,8-PeCDD 0.0003 U 0.0003 0.0004 U
PeCDDs (total) 0.002 0.0003 0.0004 U
1,2,3,4,7, 8-HxCDD 0.0004 U 0.0004 0.001 U
1,2,3,86,7, 8-HxCDD 0.0006 U 0.0006 0.001 U
1,2,3,7, 8, 9-HxCDD 0.0004 U 0.0004 0.001 U
HxCDDs (total) 0.004 0.0005 0.001 U
1,2,3,4,6,7,8-HpCDD 0.003 0.0003 0.001
HpCDDs (total) 0.004 0.0003 0.002
OCDD 0.020 M 0.0003 E 0.010 M
FURANS
2,3,7,8-TCDF 0.001 U 0.001 0.005
TCDFs (total) 0.004 0.0004 0.032
1,2, 3,7, 8-PeCDF 0.0005 U 0.0005 0.001
2,3,4,7,8-PeCDF 0.0005 U 0.0005 0.003
PeCDFs (total) 0.0005 U 0.0005 0.013
1,2, 3,4,7, 8-HxCDF 0.0002 U 0.0002 0.001
1,2, 3, 86,7, 8-HxCDF 0.0002 U 0.0002 0.0003 U
2,3,4,6,7, 8-HxCDF 0.0004 0.0001 0.0004 U
1,2, 3,7, 8, 9-HXCDF 0.0003 U 0.0003 0.0004 U
HxCDFs (total) 0.001 0.0001 0.002
1,2, 3,4,6,7, 8-HpCDF 0.002 0.0001 0.001
1,2,3,4,7, 8, 9-HpCDF 0.0002 U 0.0002 0.0004 U
HpCDFs (total) 0.003 0.0002 0.001
OCDF 0.003 0.001 0.001
Toxic Equivalent (TEQ) 0.0001 0.002
ngf‘m3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003202 S300617
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAANQ7-043WD\DF\R5 LAB NUMBER(S): 1454, 3499-0005-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.872 dscm
SAMPLE DATE.: March 27, 1997 AIRFLOW: 103104 dscf/min
SAMPLE TIMES: 0700-1011 OXYGEN (%): 7.8
MAIN CEMENT KILN STACK
DL Field
Run 5 Run b Blank
ANALYTE ng/m® ng/m* ng/m?
DIOXINS
2,3,7,8-TCDD 0.005 0.001 0.001 U
TCDDs (total) 1.04 0.001 0.001 U
1,2,3,7,8-PeCDD 0.007 0.0003 0.0004 U
PeCDDs (total) 0.212 0.0003 0.0004 U
1,2, 3,4,7, 8-HxCDD 0.006 0.001 0.001 U
1.2, 3,6, 7, 8-HxCDD 0.006 0.0005 0.001 U
1.2,3,7, 8, 8-HxCDD 0.004 0.0005 0.001 U
HxCDDs (total) 0.185 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.023 0.0004 0.001
HpCDDs (total) 0.049 0.0004 0.003
OCDD 0.049 M 0.0004 E 0.012 M
FURANS
2,3,7, 8TCDF 0.029 0.001 0.006
TCDFs (total) 2.82 0.0005 0.038
1,2, 3,7, 8-PeCDF 0.005 0.0005 0.001
2,3,4,7,8-PeCDF 0.006 0.0005 0.003
PeCDFs (total) 0.080 0.0005 0.015
1,2, 3, 4,7, 8-HxCDF 0.003 0.0001 0.001
1,2, 3,6, 7, 8-HxCDF 0.002 0.0001 0.0003 U
2,3,4,6,7, 8-HxCDF 0.003 0.0001 0.0004 U
1,2,3,7,8, 9-HxCDF 0.001 0.0001 0.0005 U
HxCDFs (total) 0.023 0.0001 0.002
1,2,3,4,6,7, 8-HpCDF 0.008 0.0002 0.001
1,2,3,4,7, 8, 9-HpCDF 0.002 0.0002 0.0005 U
HpCDFs (total) 0.012 0.0002 0.001
OCDF 0.008 0.001 0.002
Toxic Equivalent (TEQ) 0.017 0.002
ng:’m3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
AGCS2M003203 S300618
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAANG7-043WD\DF\R6 LAB NUMBER(S): 1455, 3489-0006-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION; Seattle, Washington SAMPLE VOLUME: 2.736 dscm
SAMPLE DATE: March 27, 1897 AIRFLOW: 99675 dscf/min
SAMPLE TIMES: 1045-1356 OXYGEN (%). 7.0
MAIN CEMENT KILN STACK
DL Field

Run 6 Run 6 Blank
ANALYTE ng/m’ ng/m® ng/m®
DIOXINS
2,3,7,8-TCDD 0.008 0.001 0.001 U
TCDDs (total) 1.86 0.001 0.001 U
1,2, 3,7, 8-PeCDD 0.013 0.0003 0.0004 U
PeCDDs (total) 0.621 0.0003 0.0004 U
1,2,3,4, 7, 8HxCDD 0.009 0.001 0.001 U
1,2, 3, 6,7, 8-HxCDD 0.008 0.0005 0.001 U
1,2,3,7, 8, 9-HxCDD 0.005 0.0005 0.001 U
HxCDDs (total) 0.289 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.026 0.0004 0.001
HpCDDs (total) 0.055 0.0004 0.003
OCDbD 0.044 M 0.0004 E 0.012 M
FURANS
2,3,7,8TCDF 0.073 0.001 0.007
TCDFs (total) 7.31 0.0005 0.040
1,2, 3,7, 8-PeCDF 0.009 0.0005 0.001
2,3,4,7, 8-PeCDF 0.012 0.0005 0.003
PeCDFs (total) 0.355 0.0005 0.016
1.2, 3, 4,7, 8HxCDF 0.004 0.0001 0.001
1.2, 3,86,7, 8-HxCDF 0.003 0.0001 0.0003 U
2,3,4, 6,7, 8-HxCDF 0.003 0.0001 0.0004 U
1.2, 3,7, 8, 9-HxCDF 0.001 0.0001 0.001 U
HxCDFs (total) 0.033 0.0001 0.003
1,2, 3,4,6,7, 8-HpCDF 0.008 0.0002 0.001
1,2,3,4,7,8, 9-HpCDF 0.001 0.0002 0.001 U
HpCDFs (total) 0.012 0.0002 0.001
OCDF 0.005 0.001 0.002
Toxic Equivalent (TEQ) 0.032 0.003
ng;‘m3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\R7 LAB NUMBER(S): 1456, 3499-0007-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.708 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 98400 dscf/min
SAMPLE TIMES: 1455-1806 OXYGEN (%;): 6.1
MAIN CEMENT KILN STACK
DL Field
Run7 Run 7 Blank
ANALYTE ng/m® ng/m® ng/m°
DIOXINS
2,3,7,8-TCDD 0.010 0.001 0.001 U
TCDDs (total) 2.10 0.001 0.001 U
1,2, 3,7, 8-PeCDD 0.017 0.0003 0.0004 U
PeCDDs (total) 0.775 0.0003 0.0004 U
1,2, 3, 4,7, 8-HxCDD 0.012 0.001 0.001 U
1,2,3,6,7, 8-HxCDD 0.011 0.0005 0.001 U
1,2, 3,7,8,9-HxCDD 0.009 0.0005 0.001 U
HxCDDs (total) 0.355 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.048 0.0004 0.001
HpCDODs (total) 0.100 0.0004 0.003
OCDD 0192 M 0.0004 E 0.013 M
FURANS
2,3,7, 8-TCDF 0.070 0.001 0.007
TCDFs (total) 6.65 0.0006 0.041
1,2, 3,7, 8-PeCDF 0.012 0.0006 0.001
2,3,4,7, 8-PeCDF 0.016 0.0006 0.003
PeCDFs (total) 0.369 0.0006 0.016
1,2, 3, 4,7, 8-HxCDF 0.011 0.0001 0.001
1,2, 3,6,7,8HxCDF 0.010 0.0001 0.0003 U
2,3,4,6,7, 8-HxCDF 0.018 0.0001 0.0004 U
1,2,3,7,8, 9-HxCDF 0.004 0.0002 0.001 U
HxCDFs (total) 0.107 0.0002 0.003
1,2,3,4,6,7, 8HpCDF 0.078 0.0002 0.001
1.2,3,4,7, 8, 9-HpCDF 0.010 0.0003 0.001 U
HpCDFs (total) 0.118 0.0003 0.001
OCDF 0.070 0.001 0.002
Toxic Equivalent (TEQ) 0.035 0.003
nglm3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

AGCS2M003205 S300620
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\R1 LAB NUMBER(S): 1451, 3499-0002-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.418 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 131543 dscf/min
SAMPLE TIMES: 0700-1013 OXYGEN (%): 10.1
MAIN CEMENT KILN STACK
DL Field
Run 1 Run 1 Blank
ANALYTE ng/m> @ 7% 02 ng/m® @ 7% O2 ng/m® @ 7% O2
DIOXINS
2,3,7,8TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.003 0.001 0.001 U
1,2,3,7, 8-PeCDD 0.000 U 0.0005 0.0005 U
PeCDDs (total) 0.004 0.0003 0.0005 U
1,2, 3,4,7, 8-HxCDD 0.001 U 0.001 0.001 U
1,2,3,6,7, 8-HxCDD 0.001 U 0.001 0.001 U
1,2, 3,7, 8, 9-HxCDD 0.001 U 0.001 0.001 U
HxCDDs (total) 0.005 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.003 0.0004 0.001
HpCDDs (total) 0.006 0.0004 0.003
OCDD 0.022 M 0.0004 E 0.013 M
FURANS
2,3,7,8-TCDF 0.001 U 0.001 0.007
TCDFs (total) 0.011 0.001 0.041
1,2,3,7, 8-PeCDF 0.0005 U 0.0005 0.002
2,3,4,7, 8-PeCDF 0.0005 U 0.0005 0.004
PeCDFs (total) 0.001 U 0.001 0.016
1,2, 3,4,7, 8-HxCDF 0.001 0.0001 0.001
1,2, 3,6,7, 8-HxCDF 0.001 U 0.001 0.0004 U
2,3,4,86, 7,8HxCDF 0.001 0.0001 0.0005 U
1,2, 3,7, 8 9-HxCDF 0.0004 U 0.0004 0.001 U
HxCDFs (total) 0.003 0.0002 0.003
1,2,3,4,6,7, 8-HpCDF 0.003 0.0002 0.001
1,2,3,4,7,8, 9-HpCDF 0.0004 U 0.0004 0.001 U
HpCDFs (total) 0.003 0.0003 0.001
OCDF 0.005 0.001 0.002
Toxic Equivalent (TEQ) 0.0003 0.003
ng/m® @ 7% O3 = nanograms of analyte collected per dry standard cubic meter of gas sampled, comected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method blank.
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAAN97-043WD\DF\R2 LAB NUMBER(S): 1452, 3499-0003-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.348 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 128585 dscf/min
SAMPLE TIMES: 1117-1435 OXYGEN (%): 10.4
MAIN CEMENT KILN STACK
DL Field
Run 2 Run 2 Blank
ANALYTE ng/m’ @ 7% O2 ng/m’ @ 7% O ng/m® @ 7% O2
DIOXINS
2,3,7, 8TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.009 0.001 0.001 U
1,2,3,7,8PeCDD 0.004 0.0004 0.0005 U
PeCDDs (total) 0.029 0.0004 0.0005 U
1,2, 3, 4,7, 8-HxCDD 0.009 0.001 0.001 U
1,2, 3,6, 7, 8-HxCDD 0.010 0.001 0.001 U
1,2,3,7,8,9-HxCDD 0.012 0.001 0.001 U
HxCDDs (total) 0.115 0.001 0.001 U
1.2,3,4,6,7,8-HpCDD 0.130 0.0004 0.002
HpCDDs (total) 0.233 0.0004 0.003
OCDD 0.870 M 0.0004 E 0.013 M
FURANS
2,3,7,8TCDF 0.002 0.001 0.007
TCDFs (total) 0.051 0.001 0.043
1,2,3,7, 8-PeCDF 0.008 0.0006 0.002
2,3,4,7,8-PeCDF 0.012 0.0006 0.004
PeCDFs (total) 0.119 0.001 0.017
1,2,3,4,7, 8-HxCDF 0.034 0.0001 0.001
1,2,3,6,7, 8-HxCDF 0.031 0.0001 0.0004 U
2,3,4,6,7, 8-HxCDF 0.071 0.0001 0.0005 U
1.2, 3,7, 8, 9-HxCDF 0.013 0.0002 0.001 U
HxCDFs (total) 0.348 0.0002 0.003
1,2,3,4,6,7, 8-HpCDF 0.364 0.0002 0.001
1,2,3, 4,7, 8 9-HpCDF 0.040 0.0003 0.001 U
HpCDFs (total) 0.514 0.0003 0.001
OCDF 0.304 0.001 0.002
Toxic Equivalent (TEQ) 0.034 0.003
ng/m3 @ 7% O3 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method blank.
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAAN\97-043WD\DF\R4 LAB NUMBER(S): 1453, 3499-0004-SA
CLIENT; Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3422 dscm
SAMPLE DATE: March 26, 1997 AIRFLOW: 129390 dscf/min
SAMPLE TIMES: 1303-1613 OXYGEN (%): 9.7
MAIN CEMENT KILN STACK
DL Field
Run 4 Run 4 Blank
ANALYTE ng/m® @ 7% O ng/m* @ 7% 02 ng/m’ @ 7% 02
DIOXINS
2,3,7,8-TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.002 0.001 0.001 U
1,.2,3,7,8-PeCDD 0.0004 U 0.0004 0.0004 U
PeCDDs (total) 0.003 0.0003 0.0004 U
1,2, 3, 4,7, 8-HxCDD 0.001 U 0.001 0.001 U
1,2,3,6,7, 8-HxCDD 0.001 U 0.001 0.001 U
1,2,3,7,8,9-HxCDD 0.0005 U 0.0005 0.001 U
HxCDDs (total) 0.005 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.003 0.0004 0.001
HpCDDs (total) 0.005 0.0004 0.003
OCDD 0.025 M 0.0004 E 0.012 M
FURANS
2,3,7, 8-TCDF 0.001 U 0.001 0.007
TCDFs (total) 0.005 0.001 0.040
1,2, 3,7, 8-PeCDF 0.001 U 0.0006 0.001
2,3, 4,7, 8-PeCDF 0.001 U 0.0006 0.003
PeCDFs (total) 0.001 U 0.001 0.016
1,2, 3, 4,7, 8-HxCDF 0.0003 U 0.0003 0.001
1,2,3,6, 7, 8-HxCDF 0.0003 U 0.0003 0.0003 U
2,3,4, 6,7, 8-HxCDF 0.0005 0.0001 0.0004 U
1,.2,3,7, 8, 9-HxCDF 0.0004 U 0.0004 0.001 U
HxCDFs (total) 0.001 0.0001 0.003
1,2,3,4,6,7, 8-HpCDF 0.002 0.0001 0.001
1,2,3, 4,7, 8 9-HpCDF 0.0002 U 0.0002 0.001 U
HpCDFs (total) 0.004 0.0002 0.001
OCDF 0.004 0.001 0.002
Toxic Equivalent (TEQ) 0.0001 0.003
ng/m® @ 7% O = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method blank.
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\R5S LAB NUMBER(S): 1454, 3499-0005-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2872 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW. 103104 dscf/min
SAMPLE TIMES: 0700-1011 OXYGEN (%): 7.8
MAIN CEMENT KILN STACK
DL Field
Run 5 Run 5 Blank
ANALYTE ng/m® @ 7% O2 ng/m* @ 7% O3 ng/m® @ 7% 02
DIOXINS
2,3,7, 8TCDD 0.005 0.001 0.001 U
TCDDs (total) 1.1 0.001 0.001 U
1,2,3,7,8-PeCDD 0.007 0.0003 0.0004 U
PeCDDs (total) 0.225 0.0003 0.0004 U
1,2,3,4,7, 8-HxCDD 0.0086 0.001 0.001 U
1,2, 3,6, 7 8HxCDD 0.007 0.001 0.001 U
1, 2,3, 7, 8, 9-HxCDD 0.004 0.0005 0.001 U
HxCDDs (total) 0.196 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.024 0.0004 0.001
HpCDDs (totai) 0.052 0.0004 0.003
OCDD 0.052 M 0.0004 E 0013 M
FURANS
2,3,7,8TCDF 0.031 0.001 0.007
TCDFs (total) 2.99 0.001 0.041
1,2, 3,7, 8-PeCDF 0.005 0.0006 0.001
2,3,4,7, 8-PeCDF 0.007 0.0006 0.003
PeCDFs (total) 0.085 0.001 0.016
1,2,3, 4,7, 8-HxCDF 0.004 0.0001 0.001
1,2, 3,6, 7, 8-HxCDF 0.002 0.0001 0.0003 U
2,3,4,6,7, 8-HxCDF 0.003 0.0001 0.0004 U
1,2,3,7, 8, 9-HxCDF 0.001 0.0002 0.001 U
HxCDFs (total) 0.024 0.0002 0.003
1,2,3, 4,6,7, 8-HpCDF 0.008 0.0002 0.001
1,2,3,4,7, 8, 9-HpCDF 0.002 0.0003 0.001 U
HpCDFs (total) 0.013 0.0003 0.001
OCDF 0.009 0.001 0.002
Toxic Equivalent (TEQ) 0.018 0.003
ng/m> @ 7% O2 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the fieid and method blanks.
M = analyte was detected in the method blank.
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAANG7-043WD\DF\R6 LAB NUMBER(S). 1455, 3499-0006-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.736 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 99675 dscf/min
SAMPLE TIMES: 1045-1356 OXYGEN (%): 7.0
MAIN CEMENT KILN STACK
DL Field
Run 6 Run & Blank
ANALYTE ng/m® @ 7% O2 ng/m® @ 7% O2 ng/m® @ 7% 02
DIOXINS
2,3,7, 8-TCDD 0.008 0.001 0.001 U
TCDDs (fotal) 1.86 0.001 0.001 U
1,2,3,7,8-PeCDD 0.013 0.0003 0.0004 U
PeCDDs (total) 0.621 0.0003 0.0004 U
1.2,3,4,7,8-HxCDD 0.009 0.001 0.001 U
1,2,3,6,7, 8-HxCDD 0.008 0.001 0.001 U
1,2, 3,7, 8, 9-HxCDD 0.005 0.0005 0.001 U
HxCDDs (total) 0.289 0.001 0.001 U
1,2,3,4,6,7,8-HpCDD 0.026 0.0004 0.001
HpCDDs (total) 0.055 0.0004 0.003
OCDD 0.044 M 0.0004 E 0012 M
FURANS
2,3,7,8TCDF 0.073 0.001 0.007
TCDFs (total) 7.31 0.001 0.040
1,.2,3,7, 8-PeCDF 0.009 0.0005 0.001
2,3,4,7,8-PeCDF 0.012 0.0005 0.003
PeCDFs (total) 0.355 0.001 0.016
1,2, 3,4, 7, 8HxCDF 0.004 0.0001 0.001
1,2,3,6,7, 8-HXxCDF 0.003 0.0001 0.0003 U
2,3,4,6,7, 8-HxCDF 0.003 0.0001 0.0004 U
1,2, 3,7, 8, 9-HxCDF 0.001 0.0001 0.001 U
HxCDFs (total) 0.033 0.0001 0.003
1,2,3,4,6,7, 8-HpCDF 0.008 0.0002 0.001
1.2,3,4,7, 8, 9-HpCDF 0.001 0.0002 0.001 U
HpCDFs (total) 0.012 0.0002 0.001
OCDF 0.005 0.001 0.002
Toxic Equivalent (TEQ) 0.032 0.003
ng/m®> @ 7% O2 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method blank.
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EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAANG7-043WD\DF\R7 LAB NUMBER(S): 1456, 3499-0007-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.708 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 98400 dscf/min
SAMPLE TIMES: 1455-1806 OXYGEN (%): 6.1
MAIN CEMENT KILN STACK
DL Field
Run 7 Run 7 Blank
ANALYTE ng/m® @ 7% O3 ng/m® @ 7% 02 ng/m® @ 7% Q2
DIOXINS
2,3,7,8TCDD 0.009 0.001 0.001 U
TCDDs (total) 1.98 0.001 0.001 U
1,2, 3,7, 8-PeCDD 0.016 0.0003 0.0004 U
PeCDDs (total) 0.728 0.0003 0.0004 U
1,2,3,4,7, 8-HxCDD 0.011 0.001 0.001 U
1,2,3,6,7, 8-HxCDD 0.010 0.000 0.001 U
1,2, 3,7, 8, 9-HxCDD 0.008 0.0005 0.001 U
HxCDDs (total) 0.333 0.001 0.001 U
1.2,3.4,6,7,8-HpCDD 0.045 0.0004 0.001
HpCDDs (total) 0.094 0.0004 0.003
OCDD 0.180 M 0.0004 E 0012 M
FURANS
2,3,7,8TCDF 0.066 0.001 0.006
TCDFs (total) 6.24 0.001 0.038
1,2, 3,7, 8-PeCDF 0.011 0.0005 0.001
2,3,4 7, 8PeCDF 0.015 0.0005 0.003
PeCDFs (total) 0.347 0.001 0.015
1,2, 3,4, 7, 8-HXCDF 0.011 0.0001 0.001
1,2, 3,6,7, 8HxCDF 0.009 0.0001 0.0003 U
2,3,4,6,7, 8-HxCDF 0.017 0.0001 0.0004 U
1,2,3,7, 8 9-HxCDF 0.004 0.0001 0.0005 U
HxCDFs (total) 0.101 0.0001 0.002
1,2,3,4,6, 7, 8-HpCDF 0.073 0.0002 0.001
1,2,3,4,7, 8 9-HpCDF 0.010 0.0002 0.0005 U
HpCDFs (total) 0.111 0.0002 0.001
OCDF 0.066 0.001 0.002
Toxic Equivalent (TEQ) 0.033 0.002
ng/m® @ 7% O3 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method blank.
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EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\R1 LAB NUMBER(S): 1451, 3499-0002-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.418 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 131543 dscf/min
SAMPLE TIMES: 0700-1013 OXYGEN (%). 101
MAIN CEMENT KILN STACK
DL Field
Run 1 Run 1 Blank
ANALYTE __mg/r __mghr __mghr
DIOXINS
2,3,7,8TCDD 0216 U 0.216 0.183 U
TCDDs (total) 0.490 0.177 0.196 U
1,2, 3,7, 8-PeCDD 0.085 U 0.085 0.078 U
PeCDDs (total) 0.615 0.060 0.078 U
1,2, 3,4,7, 8-HxCDD 0.131 U 0.131 0157 U
1,2,3,86,7, 8-HxCDD 0.118 U 0.118 0.144 U
1,2,3,7, 8, 9-HxCDD 0111 U 0.111 0.137 U
HxCDDs (total) 0.916 0.105 0.157 U
1,2,3,4,6,7,8-HpCDD 0.530 0.072 0.255
HpCDDs (total) 0.981 0.072 0.490
OCDbD 379 M 0.072 E 222 M
FURANS
2,3,7,8-TCDF 0.144 U 0.144 1.18
TCDFs (total) 1.90 0.098 719
1,2, 3,7, 8-PeCDF 0.085 U 0.085 0.262
2,3,4,7, 8-PeCDF 0.085U 0.085 0.608
PeCDFs (total) 0.105 U 0.105 2.81
1,2,3,4,7, 8HxCDF 0.137 0.024 0177
1,2, 3,6,7, 8-HxCDF 0.092 U 0.092 0.061 U
2,3, 4,6,7, 8-HxCDF 0.150 0.023 0.078 U
1,2, 3,7, 8, 9-HxCDF 0.065 U 0.065 0.092 U
HxCDF's (total) 0.510 0.027 0.458
1.2, 3,4,6,7, 8-HpCDF 0.504 0.034 0.216
1,2,3,4,7, 8, 9-HpCDF 0.065 U 0.065 0.092 U
HpCDFs (total) 0.504 0.044 0.216
OCDF 0.850 0.131 0.334
Toxic Equivalent (TEQ) 0.044 0.458
mg/hour = milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\97-043WD\DF\R2 LAB NUMBER(S): 1452, 3499-0003-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.348 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 128585 dscf/min
SAMPLE TIMES: 1117-1435 OXYGEN (%): 10.4
MAIN CEMENT KILN STACK
DL Field
Run 2 Run 2 Blank
ANALYTE mg/hr mg/hr mg/hr
DIOXINS
2,3,7,8TCDD 0.183 0.185 0.183 U
TCDDs (total) 1.44 0.176 0.196 U
1,2,3,7, 8-PeCDD 0.718 0.059 0.078 U
PeCDDs (total) 483 0.059 0.078 U
1,2, 3, 4,7, 8HxCDD 1.50 0.104 0.157 U
1,2, 3,6, 7, 8-HxCDD 1.70 0.091 0.144 U
1,2,3,7,8, 9-HxCDD 2.02 0.091 0137 U
HxCDDs (total) 18.9 0.104 0.157 U
1,2,3,4,6,7,8-HpCDD 215 0.072 0.255
HpCDDs (total) 38.5 0.072 0.489
OCDD 143.6 0072 E 222 M
FURANS
2,3,7,8TCDF 0.411 0.098 1.17
TCDFs (total) 8.48 0.098 7.18
1,2, 3,7, 8-PeCDF 1.24 0.098 0.261
2,3,4,7, 8-PeCDF 2.02 0.098 0.607
PeCDFs (total) 19.6 0.098 2.81
1,2, 3,4,7, 8-HxCDF 5.68 0.023 0.176
1.2, 3,6,7, 8-HxCDF 516 0.018 0.061 U
2,3,4,6,7, 8-HxCDF 11.7 0.023 0.078 U
1,2, 3,7, 8, 9-HxCDF 2.22 0.027 0.091 U
HxCDFs (total) 574 0.027 0.457
1,2, 3, 4,6,7, 8HpCDF 60.0 0.034 0.215
1,2,3, 4,7, 8, 9-HpCDF 6.53 0.044 0.091 U
HpCDFs (total) 84.8 0.044 0.215
OCDF 50.3 0.131 0.333
Toxic Equivalent (TEQ) 5.55 0.457
mg/hour = milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\Q7-043WDI\DF\R4 LAB NUMBER(S): 1453, 3499-0004-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.422 dscm
SAMPLE DATE: March 26, 1997 AIRFLOW: 129390 dscf/min
SAMPLE TIMES: 1303-1613 OXYGEN (%): 9.7
MAIN CEMENT KILN STACK
DL Field
Run 4 Run 4 Blank
ANALYTE mg/hr mg/hr mg/hr
DIOXINS
2,3,7,8-TCDD 0.122 U 0.122 0.180 U
TCDDs (total) 0.360 0.173 0.193 U
1,2, 3,7, 8-PeCDD 0.064 U 0.064 0.077 U
PeCDDs (total) 0.514 0.058 0.077 U
1,2, 3, 4,7, 8-HxCDD 0.096 U 0.096 0.154 U
1,2,3,6,7,8-HxCDD 0122 U 0.122 0.141 U
1,2, 3,7, 8, 9-HxCDD 0.084 U 0.084 0135 U
HxCDDs (total) 0.900 0.103 0154 U
1,2,3,4,6,7,8-HpCDD 0.553 0.071 0.251
HpCDDs (total) 0.964 0.071 0.482
OCDD 437 M 0.071 E 218 M
FURANS
2,3,7,8-TCDF 0.154 U 0.154 1.16
TCDFs (total) 0.835 0.096 7.07
1,2,3,7, 8-PeCDF 0109 U 0.109 0.257
2,3,4,7, 8-PeCDF 0.103 U 0.103 0.598
PeCDFs (total) 0.108 U 0.109 2.76
1,2, 3,4,7, 8-HxCDF 0.053 U 0.053 0.173
1,2,3,6,7, 8-HxCDF 0.055 U 0.055 0.060 U
2,3,4,6,7, 8-HxCDF 0.084 0.026 0.077 U
1,2,3,7, 8, 9-HxCDF 0.064 U 0.064 0.080 U
HxCDFs (total) 0.212 0.022 0.450
1.2,3,4,6,7, 8-HpCDF 0.386 0.026 0.212
1,2,3,4,7, 8, 9-HpCDF 0.044 U 0.044 0.090 U
HpCDFs (total) 0.707 0.044 0.212
OCDF 0.636 0.129 0.328
Toxic Equivalent (TEQ) 0.022 0.450
mg/hour = milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\RS LAB NUMBER(S). 1454, 3499-0005-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.872 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 103104 dscf/min
SAMPLE TIMES: 0700-1011 OXYGEN (%}): 7.8
MAIN CEMENT KILN STACK
DL Field
Run 5 Run § Blank
ANALYTE __mghr __mghr __mahr
DIOXINS
2,3,7,8-TCDD 0.854 0.146 0171 U
TCDDs (total) 183.0 0.165 0.183 U
1,2,3,7, 8-PeCDD 1.22 0.056 0.073 U
PeCDDs (total) 372 0.056 0.073 U
1,2,3,4,7, 8-HxCDD 0.976 0.098 0.146 U
1,2,3,6, 7, 8-HxCDD 1.10 0.085 0.134 U
1,2,3,7,8,9-HxCDD 0.732 0.085 0128 U
HxCDDs (total) 323 0.098 0.146 U
1,2,3,4,6,7,8-HpCDD 3.97 0.067 0.238
HpCDDs (total) 8.54 0.067 0.458
OCDD 8.54 M 0.067 E 207 M
FURANS
2,3,7,8-TCDF 5.06 0.092 1.10
TCDFs (total) 4841 0.092 6.71
1,2,3,7, 8-PeCDF 0.854 0.092 0.244
2,3,4,7 8-PeCDF 1.10 0.092 0.567
PeCDFs (total) 14.0 0.092 262
1,2, 3, 4,7, 8-HxCDF 0.604 0.022 0.165
1,2, 3,6, 7, 8-HxCDF 0.397 0.017 0.057 U
2,3,4,6,7, 8-HxCDF 0.531 0.021 0.073 U
1,2,3,7, 8, 9-HXCDF 0.165 0.025 0.085 U
HxCDFs (total) 403 0.025 0.427
1.2,3,4,6,7, 8-HpCDF 1.34 0.032 0.201
1,2,3,4,7, 8, 9-HpCDF 0.397 0.041 0.085 U
HpCDFs (total) 2.14 0.041 0.201
OCDF 1.46 0.122 0.311
Toxic Equivalent (TEQ) 3.05 0.427
mg/hour = milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAA\G7-043WD\DF\R6 LAB NUMBER(S): 1455, 3499-0006-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.736 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 99675 dscf/min
SAMPLE TIMES: 1045-1356 OXYGEN (%): 7.0
MAIN CEMENT KILN STACK
DL Field
Run 6 Run & Blank
ANALYTE __mghr ___mgthr __mglhr
DIOXINS
2,3,7,8-TCDD 1.36 0.149 0.173 U
TCDDs (total) 315.7 0.167 0.186 U
1,2, 3,7, 8PeCDD 2.23 0.056 0.074 U
PeCDDs (total) 105.2 0.056 0.074 U
1,2,3,4,7, 8-HxCDD 1.49 0.099 0.149 U
1,2,3,86,7, 8-HxCDD 1.36 0.087 0.136 U
1,2, 3,7, 8, 9-HxCDD 0.929 0.087 0130 U
HxCDDs (total) 489 0.099 0.149 U
1,2,3,4,6,7,8-HpCDD 4.40 0.068 0.241
HpCDDs (total) 9.29 0.068 0.464
OCDD 743 M 0.068 E 210 M
FURANS
2,3,7,8-TCDF 12.4 0.093 1.11
TCDFs (total) 1238 0.093 6.81
1,2,3,7, 8-PeCDF 1.55 0.093 0.248
2,3,4,7, 8-PeCDF 2.04 0.093 0.576
PeCDFs (total) 60.0 0.093 2.66
1,2, 3,4,7, 8-HxCDF 0.619 0.022 0.167
1,2, 3,6, 7, 8-HxCDF 0.477 0.017 0.058 U
2,3,4,6,7, 8-HxCDF 0.582 0.022 0.074 U
1,2,3,7, 8, 9-HxCDF 0.161 0.025 0.087 U
HxCDFs (total) 563 0.025 0.433
1,2,3,4,6,7, 8-HpCDF 1.30 0.032 0.204
1,.2,3,4,7, 8, 9-HpCDF 0.198 0.042 0.087 U
HpCDFs (total) 2.04 0.042 0.204
OCDF 0.867 0.124 0.316
Toxic Equivalent (TEQ) 5.45 0.433
mg/hour = milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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EMISSION RATE RESULTS
POLYCHL.ORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST-AIR QUALITY, LLC
FILE NAME: JAANQ7-043WD\DF\R7 LAB NUMBER(S): 1456, 3499-0007-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.708 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 98400 dscf/min
SAMPLE TIMES: 1455-1806 OXYGEN (%): 6.1
MAIN CEMENT KILN STACK
DL Field
Run 7 Run?7 Blank
ANALYTE —mohr___ __mahr __mghr
DIOXINS
2,3,7,8-TCDD 1.61 0.148 0173 U
TCDDs (total) 351.9 0.167 0.185 U
1,2,3,7, 8-PeCDD 278 0.056 0.074 U
PeCDDs (total) 129.7 0.056 0.074 U
1,2,3, 4,7, 8-HxCDD 2.04 0.099 0148 U
1,2,3,6,7, 8-HxCDD 1.85 0.086 0.136 U
1,2,3 7, 8, 9-HxCDD 1.48 0.086 0.130 U
HxCDDs (total) 58.3 0.099 0.148 U
1,2,3,4,6,7,8-HpCDD 8.03 0.068 0.241
HpCDDs (total) 16.7 0.068 0.463
OCDD 321 M 0.068 E 210 M
FURANS
2,3,7, 8-TCDF 11.7 0.093 1.1
TCDFs (total) 1111 0.093 6.79
1,2,3,7, 8-PeCDF 1.98 0.093 0.247
2,3,4,7, 8-PeCDF 2.59 0.093 0.574
PeCDFs (total) 61.7 0.093 2.66
1,2, 3,4, 7, 8-HxCDF 1.91 0.022 0.167
1.2,3,6,7, 8-HxCDF 1.67 0.017 0.057 U
2,3,4,6,7, 8-HxCDF 2.96 0.022 0.074 U
1.2,3,7, 8, 9-HxCDF 0.679 0.025 0.086 U
HxCDFs (total) 17.9 0.025 0.432
1,2,3,4,6,7, 8-HpCDF 13.0 0.032 0.204
1,.2,3,4,7, 8 9-HpCDF 173 0.042 0.086 U
HpCDFs (total) 19.8 0.042 0.204
OCDF 1.7 0.123 0.315
Toxic Equivalent (TEQ) 5.93 0.432
mg/hour = mifligrams of analyte emitted per hour.
E = detection Iimit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.
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METHODS 1, 2, 3A, 4 AND 101A
AM TEST-AIR QUALITY, LLC

FILE NAHE: JAA\97-043WD\101AR1 LAB #: 1457
CLIENT: Ash Grove Cement Company START TIME: 0700 hours
LOCATION: Seattle, Washington STOP TIME: 0910 hours

SAMPLE SITE: Cement Kiln Main Stack SAMPLE LENGTH: 120.0 minutes
SAMPLE DATE: March 25, 1997
RUN #: 1 - Method 4/101A

OPERATOR: Lawrence

IMPINGER WEIGHTS

FINAL  INITIAL NET PITOT TUBE Cp: 0.84
----------------- NOZZLE DIAMETER: 0.353 inches
761.7 575.6 186.1 NOZZLE AREA: 0.0007 sq. feet
680.3 648.0 32.3 STACK DIAMETER: 156 inches
683.1 677.3 5.8 STACK AREA: 132.7 sq. feet
542.0 539.7 2.3 HETER TEMPERATURE : 60.0 degrees F
810.4 791.6 18.8 BAROHMETRIC PRES.: 30.05 inches Hg
TOTAL H20 GAIN: 245.3 STATIC PRESSURE: -0.50 inches H20
TOTAL VOLUME (scf): 11.57 STACK PRESSURE: 30.01 inches Hg
PERCENT MOISTURE: 12.00 ORIFICE PRESSURE: 2.006 inches H20
8ws: 0.1200 METER PRESSURE: 30.20 inches Hg
INIT. HMETER VOLUME: 440.228 AVERAGE CONC. CO02: 18.7 percent
FINAL HETER VOLUME: 524,997 AVERAGE CONC. 02: 10.1 percent
VOLUME SAHPLED: 84.769 MOLECULAR WEIGHT: 31.40 g/g-mote-dry
STD VOLUME (dscf): 84.786 MOLECULAR WEIGHT: 29.79 g/g-mole-wet
STD VOLUME (dscm): 2.401
Y FACTOR: 0.976
DELTA H @: 2.060
Y FACTOR CAL. CHECK: 0.995
PERCENT ERROR (X): 1.9
SAHPLE VELOCITY TEHPERATURE SAMPLE VELOCITY TEMPERATURE
POINT “ H20 °F POINT " H20 °F
SH 3 0.19 227 NE 3 0.21 229
2 0.18 231 2 0.21 232
1 0.12 227 1 0.12 228
SE 3 0.20 227 NW 3 0.18 230
2 0.18 230 2 0.19 231
1 0.13 227 1 0.15 228
PERCENT ISOKINETICS: 99 X

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

228.9 degrees F
0.170 1inches H20

688.9 degrees R

26.0 ft/sec

207044 acf/min 140070 dscf/min

AGCS2M003218

&G

S300633



METHODS 1, 2, 3A. 4 AND 101A
AH TEST-AIR QUALITY, LLC

87

FILE NAME:  JAA\97-043WD\101AR2 LAB #: 1458
CLIENT: Ash Grove Cement Company START TIHE: 1045 hours
LOCATION: Seattle, Washington STOP TIME: 1327 hours
SAMPLE SITE: Cement Kiln Main Stack SAMPLE LENGTH: 120.0 minutes
SAHPLE DATE: March 25, 1997
RUN #: 2 - Method 4/101A
OPERATOR: Lawrence
IMPINGER WEIGHTS
FINAL  INITIAL NET PITOT TUBE Cp: 0.84
----------------- NOZZLE DIAMETER: 0.353 inches
795.6 596.8 198.8 NOZZLE AREA: 0.0007 sq. feet
678.3 645.5 32.8 STACK DIAMETER: 156 inches
655.7 657.4 -1.7 STACK AREA: 132.7 sq. feet
493.7 494 .7 -1.0 METER TEMPERATURE : 72.7 degrees F
878.0 851.3 26.7 BAROMETRIC PRES. : 30.05 inches Hg
TOTAL H20 GAIN: 255.6 STATIC PRESSURE: -0.48 inches H20
TOTAL VOLUME (scf): 12.05 STACK PRESSURE: 30.01 inches Hg
PERCENT MOISTURE: 12.99 ORIFICE PRESSURE: 1.854 inches H20
Bws: 0.1299 METER PRESSURE : 30.19 inches Hg
INIT. METER VOLUME: 525.519 AVERAGE CONC. C02: 18.1 percent
FINAL METER VDLUME: 608.262 AVERAGE CONC. 02: 10.3 percent
VOLUME SAMPLED: 82.743 MOLECULAR WEIGHT: 31.31 g/g-mole-dry
STD VOLUME (dscf): 80.757 MDLECULAR WEIGHT: 29.58 g/g-mole-wet
STD VOLUME (dscm): 2.287
Y FACTOR: 0.976
DELTA H @: 2.060
Y FACTOR CAL. CHECK: 0.994
PERCENT ERROR (X): 1.8

SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
NW 3 0.17 229
2 0.17 229
1 0.11 225
NE 1 0.18 226
2 0.17 228
1 0.13 226

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE :
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOM:

SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
SE 3 0.19 228
2 0.16 229
1 0.12 224
S 3 0.19 224
2 0.16 220
1 0.11 218

99 X
225.5 degrees F
0.154 inches H20

685.5 degrees R

24.7 ft/sec

196960 acf/min 132425 dscf/min
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METHOOS 1, 2, 3A, 4 AND 101A
AM TEST-AIR QUALITY, LLC

FILE NAME:  JAA\G7-043WD\101AR4 LAB #: 1459

CLIENT: Ash Grove Cement Company START TIME: 1313 hours
LOCATION: Seattle, Washington STOP TIME: 1554 hours
SAMPLE SITE: Cement Kiln Main Stack SAHPLE LENGTH: 120.0 minutes
SAMPLE DATE: March 26, 1997

RUN #: 4 - Method 4/101A

OPERATOR: Lawrence

1IHPINGER WEIGHTS

FINAL  INITI1AL NET PITOT TUBE Cp: 0.84
----------------- NOZZLE D1AMETER: 0.353 inches
772.1 598.0 174.1 NOZZLE AREA: 0.0007 sq. feet
679.1 650.7 28.4 STACK DIAMETER: 156 inches
665.3 660.4 4.9 STACK AREA: 132.7 sq. feet
495.6 495.1 0.5 METER TEMPERATURE: 63.8 degrees F
859.3 840.9 18.4 BAROMETR1C PRES.: 29.B0 inche<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>